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Losing Our Inhibitions 
Towards Europe 


N AN ADDRESS on 29 November, 
Mr. C. R. Wheeler, C.B.E., Presi- 
dent of the British Iron and Steel 
Federation, affirmed that ‘‘ The great 
weight of opinion in the British iron 
and steel industry welcomed the Govern- 
ment’s decision to apply for full mem- 
bership of the European Communities.” 
It looks very much as if the nature of 
our present industrial malaise is in- 
sularity, whereas once these offshore 
islands found fortune as the hub of the 
world’s commerce. How far are these 
reservations justified as feelings of 
inadequacy as a European trading 
power? A recent survey of several 
thousand industrial companies on the 
Continent concluded that our future 
prospects in Europe, particularly as a 
Common Market member, would be 
extremely favourable. As to why 
Britain’s export record had not been 
brighter, it appeared that this was not 
because of prejudice against her products 
but rather due to her failure to take 
initiative. 

Sir Keith Joseph, Minister of State, 
Board of Trade, spoke of France, on 
6 December, as ‘“‘an ideal market, 
dynamic and thriving.”’ He went on: 
“France will more and more export 


here. . No home market is safe 
from efficient producers like these 
unless our products can compete. The 


best way to make sure of this is to 
invade their home markets.”’ 

Mr. Kennedy’s special assistant, Mr. 
McGeorge Bundy, put the White 
House view on 6 December: “‘ Partial 
dependency, as against equal mutual 
reliance, is not good for the pride or 
the judgement of free men... . It 
would be better if Europe were one 
Great Power.”’ 

The solution of Britain’s uncertainty 
complex would seem to inhere in 
unity with other countries, to break 
down the repressions which affect 
those traditional internal powers—once 
so manifest in the world. 


House Building for the 
Modern Family 


(Comenrry, 200,000 houses are being 

added to stock annually in England 
and Wales. This figure is made up of 
270,000 being built and an annual 
demolition quota of 70,000. Yet esti- 
mates show that there will be a need for 
only 2,000,000 more separate dwellings 
by 1980 than at the end of 1961, and 
that this figure can be reached by adding 
to stock only 120,000 houses each year. 
This figure is substantially lower than 
that generally mentioned. It does not, 
however, imply a reduction of future 
work. The reverse, in fact, is true. 

The need for only 120,000 houses a 
year has been reached as a result of a 
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Economic and Social Research; their 
report, entitled ‘“‘ A Long Term View of 
Housing ”’ is published in the Institute’s 
Economic Review for November 1961 
(No. 18). The fall in the number of 
additional houses follows from a 
slowing down in the growth of “‘ house- 
hold-forming ’’ groups—the number of 
married men and unmarried persons 
over 40—in the country, despite the 
Registrar-General’s estimates that the 
population will continue to rise during 
the next twenty years as fast as over 
the last fifty. 

The slowing down of household 
formation provides an opportunity for 
more demolition and replacement, for 
the building industry can obviously 
manage more than the 120,000 houses 
that are required each year. If the 
reasonable life of a house is put at the 
generous figure of 100 years—and 
from the point of view of desirability, 
60 years might well be thought more 
realistic—then by 1980 nearly a quarter 
of the houses now occupied, 34 million, 
will have to be demolished. Of houses 
standing in 1880, nearly three-quarters 
are still being lived in. 

If, as seems inevitable, the general 
standard of living in the country 
continues to rise as it has done during 
the last ten years, the house building 
industry—and the demolition people— 
are certain of all the work that they 
desire. 








Revising the Balance of 
Research and Development 


HE results of a large-scale industrial 
research survey, carried out by the 
Federation of British Industries in con- 
junction w‘th the National Institute of 
Economic and Social Research, have 
just been published. 


Under the title ‘‘ FBI Industrial 
Research Survey ’’, this 100-page publi- 
cation presents an accurate and 


comprehensive picture of the present- 
day state of Britain’s industrial research. 
In addition to a wealth of charts which 
give a useful breakdown of research 
activities in all industries, the survey 
contains a statistical report on research 
patterns in different industries. 

Many shortcomings come to light 
through this report. In particular, the 
perennial problem of insufficient scienti- 
fic and technological manpower emerges 
in no uncertain manner. However, for 
once, this omnipotent problem is not 
dismissed with the usual, rather hypo- 
thetical, recommendation for increased 
training programmes in the future. Ina 
commentary which prefaces the report, 
Professor Bruce Williams discusses ways 
in which we might balance our scientific 
effort to make up for at least some 
of the lack of manpower. Although 
Professor Williams makes much of 
his commentary by posing questions 
rather than giving answers, there is a 
“between the lines’’ message which 
makes good sense. 

In the first place, the development of a 
large number of British inventions by 
foreign industries could be interpreted 
as an indication that we have placed 
too great an emphasis on basic studies. 
In other words, the ratio of research to 
development effort is too high. In 
addition to this, the existence of a 
considerable amount of unused research 
data indicates that our balance of 
effort needs revision. 

Another indication of lack of balance 
is “‘an excessively large output from 
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that is not used because it is not worth 
using.”’ Professor Williams, who admits 
that it is very difficult to assess evidence 
of this kind, points out that “ the 
wrong choice of research and develop- 
ment problems may be due to a wrong 
attitude to the economics of research 
on the part of the researchers or to 
poor organization which isolates the 
research and development people from 
the rest of the firm.” 

The final emphasis on this question 
of balance is brought out by one of the 
key figures contained in the FBI 
survey: among their respondent firms, 
6:5 per cent of the research and develop- 
ment expenditure goes on basic re- 
search; an amount nearly twice as 
great as the 1959 figure for industry in 
the United States. 


Steel Stocks : 
Comparative Costs 


P is now nine months since the begin- 
ning of a campaign to encourage engi- 
neering firms to take another look at 
their steel stocks. But this is intended 
to be stocktaking with a difference, for 
the National Association of Iron and 
Steel Stockholders, who are organizing 
the campaign, hope that many firms 
will decide to transfer a lot of their faith 
from direct ordering from a steel 
company to buying a “ planned flow of 
steel’? from merchants. Excessive 
| “‘ dead ’’ steel, they say, costs money; 
in fact, more than the premium of about 
10 per cent charged by the merchant. 

To help the stocktaking envisaged by 
the association, they offer a cost analysis 
chart which is held to show just how 
expensive excessive steel stocking can 
be. 

The hoped-for decision to give up one’s 
priority on the steel company’s list in 
favour of the list of a merchant is not 












imports) which has been a feature of the 
market in recent years. The association 
maintain that these fluctuations could 
be largely avoided by more dependence 
on the merchant. 

As background we publish the graphs 
on this page, to show how much of the 
annual deliveries of finished steel to 
British firms are handled by the mer- 
chant. In this country he is hand- 
ling about 15 per cent of all finished 
steel. 

What is revealing, but should only be 
taken to help explain how the merchant 
arrives at his premium of 10 per cent, 
is to calculate the average in-stock or 
handling time. For instance, taking 
deliveries to merchants of 2-47 million 
tons in 1960 from the graph, the average 
in-stock time on a December 1960 
tonnage of 0-464 million tons works 
out at 10 weeks. At the same period, on 
figures not quoted here, the average 
in-stock time for firms who keep their 
own stocks is about 15 weeks. In 
terms of tied-up capital those figures are 
not so different. 


Halting Unwarrantable 
Complication 
AMERICA yesterday’s diesel electric 


N 
I locomotives are today being stripped 
of some of the relays which the manu- 
facturers provided to furnish protection 
to electrical equipment. As a direct 
result, the performance and dependa- 
bility of the locomotives has been im- 
proved. Experience elsewhere has also 
shown that devices intended to guard 
against certain classes of failure have 
themselves failed. As a result much 
high-priced equipment has been rendered 
idle because of troubles which would not 
otherwise have occurred. 

Some small machine tools, such as 
sawing machines, have for years been 
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Steel stockists claim that they can eliminate spideniibiite in supplies. 


an easy one to take. Even the assurance 
given by Mr. Annetts, chairman of the 
association, in a recent article is. not 
very easy to assimilate. ‘‘ The stock- 
holder,’’ he says, “is basically offering 
a supplement to the steelmaker’s service 
of the very goods that the steelmaker 
produces—a supplement which is as 
much in the interest of the maker as it is 
of the steel user.” 

If one accedes the fact that in a 
buyers’ market the merchant will and 
can give prompt delivery, that is still 
no assurance—other than promised 
fair-shares-for-all—that he can maintain 
this in a pre-boom period of heavy 











research and development departments 





stocking (with consequent shortages and 


the Cinderellas of the machine tool 
world, performing their work over 
long periods with satisfaction, at low 
initial and running costs. The inclusion 
of hydraulics into a small machine of 
this nature may give it an aura in some 
circles, but it is equally certain that 
unless such a development is really 
necessary there will be many who will 
refrain from buying it solely because of 
the added intricacy. 

The world today teems with complica- 
tion of every sort and kind; a plea is put 
forward for its rigid exclusion except in 
instances where introduction or reten- 
tion conveys real benefits—there will 
never be a shortage of such cases. 


Design 
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Advantage of Low Thermal Mass Furnaces 


The low thermal mass furnace 
makes big economic claims 
over conventional furnaces. 
it is said to cost one-quarter 
the price, has lower fuel costs 
on partial loads, negligible 
maintenance, automatic oper- 
ation, more throughput and 
it eliminates scaling. 
ae THE request of John Thompson (Wilson 
Boilers) Limited of Glasgow, the South of 
Scotland Electricity Board Industrial Advisory 
Service had designed a large heater for pre- 
heating to 200°C, sixteen 11 ton assemblies 
destined for Berkeley nuclear power station. 

As it was urgently needed, the equipment was 
constructed in a few days from domestic cooker 
grill boiler hotplates. It worked successfully 
and costs were so low that a director of John 
Thompson remarked to Mr. R. McGlashen of 
the SSEB—who supplied the information on 
which this article is based—that a real boon 
would be an electrical means of stress relieving 
their range of ‘‘ Multipac’’ welded boilers, 
assuming that construction and operating costs 
were as relatively low as those for the pre- 
heating rig. 

Calculations showed that under optimum 
conditions it should be possible to raise a ton of 
steel to stress relieving temperature for about 10s 
worth of electricity on one of the SSEB’s off- 
peak tariffs. At that time, John Thompson 
reckoned that it was costing over £9 per ton to 
send their work out for stress relieving in fuel- 
fired furnaces. 

As head of the Industrial Development Section 
of the SSEB, Mr. McGlashen started work on 
devising the best arrangement. 


Avoiding Heat Wastage 


In even the best of conventional furnaces, a 
high proportion of the heat input is soaking 
into massive walls and passing out of flues in 
waste gases rather than going into the work- 
piece. To avoid this, the problem was approached 
from the angle of making the job to be stress 
relieved act as its own furnace by locating the 
heat source inside. For this purpose an electric 
heater was developed to work at ordinary mains 
voltages and rated at 4kW per ft run in sur- 
roundings at 650°C. The heater comprises 
tubular units 8 in diameter by 6 ft long which 
can be bolted end to end to form a single heater 
of any length up to 60ft, requiring electrical 
connection at one end only. 

Such heaters are inserted into boilers and 
similar structures, which are then covered with 
thermal insulation and brought up to stress 
relieving temperature. This is the most useful 
system for large welded vessels, but for fiat 
or irregular shapes, much labour is needed to 
fit the heaters. Some other method of applying 
heat, but keeping to the idea of tubular heaters, 
was required. 

The outcome was a large diving-bell type of 
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construction to lower over the job (Fig. 1). 
The 3 in thick moulded-block walls of the bell 
are said to be thinner and lighter than had ever 
been used in furnaces operating at such tem- 
peratures. The only brickwork used was in the 
form of a few circumferential runs at intervals 
up the sides to carry heating elements, which 
were disposed over all internal surfaces. Internal 
metal work was virtually eliminated, and to 
cater for loads of varying shapes, small holes 
with removable stoppers were left in the base so 
that job supports could be plugged through to 
the cool steelwork beneath. 

The entire furnace was light enough to mount 
on roller bearing wheels and tow it across the 
the factory floor, complete with a 25 ton load, 
using a fork lift truck. Clear internal dimen- 
sions for the furnace are 18 ft long by 12 ft 
square. It is claimed that the conception has 
proved entirely successful and operating and 
maintenance costs have been low. The capital 
cost was less than £6,500, which, according to 
SSEB, compares with capital costs four times or 
more as great for a conventional furnace of 
similar capacity. 


Low Operating Costs 


During the year, boilers totalling 950 tons 
were stress relieved in 141 heats, at an average 
cost for electricity of £1 Os 3d per ton. This is 
said to compare favourably with the known fuel 
costs of fuel-fired furnaces of this size. Because 
the furnace was invariably only part loaded with 
less than 7 tons, the actual cost of operation was 
well above the minimum possible. The furnace 
was in fact designed to take an optimum load 
of 13 tons and occasionally 25 tons. 

SSEB point out that other firms might find 
it convenient to operate a heavier loading policy 
and Fig. 2, which has been derived from an 
analysis of the past year’s working, shows the 
relationship between furnace load and cost of 
electricity per ton of load, for stress relieving. 
Electricity was supplied on the SSEB off-peak 
tariff at 0-75d per’ unit. 

Operation of the furnace is fully automatic and 
is controlled by three cam-type regulators which 
are brought into operation by a time switch at 
night when the factory is unattended. The 
complex temperature and time schedule pre- 
scribed by BS 1500 (concerned with fusion 
welded pressure vessels), is closely adhered to 
and furnace temperature is charted to satisfy the 
boiler insurance inspectors. Fig. 3 shows the 
low level of temperature gradients throughout a 
boiler being stress relieved and the extent by 
which the gradients fall within the limits pre- 
scribed by BS 1500. 

It has been found that scaling is entirely 
eliminated, the jobs being covered with only a 
light dusting of oxide. The diving-bell form of 
furnace tends to trap hot air, and when the 
oxygen in that air has combined with the work- 
piece, the atmosphere remaining is non-oxydizing. 
The effect of any small air leakages which might 
exist is minimized by the short time-cycle for the 
heating operation. Fig. 4 compares oxidation 
on jobs which have been stress relieved in the low 
thermal mass furnace and in a fuel-fired furnace. 
John Thompson estimate that the direct financial 
savings on scaling costs are worth at least as 


much as the total amount of electricity consume 
for stress relieving. 

For the average load, a complete cycle of 
loading, stress relieving, and re-loading can be 
completed in under 24 hours. On normal 
loading SSEB say it gives up to 200 per cent 
greater throughput compared to a conventional 
fuel-fired furnace occupying the same floor space. 

The furnace was constructed by Shelley 
Electric Furnaces Limited of Stoke-on-Trent 
who now have others under construction. GWB 
Furnaces Limited of Dudley, Worcs., have also 
designed furnaces of this type with the coopera. 
tion of the SSEB. 

South of Scotland Electricity Board, Inverlgiy 
Avenue, Glasgow S4. 


Fig. 1 The low thermal mass furnace is said to 
cost less than a quarter of the price of a con- 
ventional fuel-fired type of the same capacity. 


Fig. 4 Comparison of oxidation on a piece of 
mild steel after stress relieving cycle. The portion 
on the right was done in' a low thermal mass 
furnace and that on the left in a fuel-fired furnace. 


—e 





Fig. 2 (left) Relationship 

between furnace load and 

cost of electricity per ton 
of load. 


Deg. C 


Fig. 3 (right) Maximum 
temperature gradient in 
boiler during stress re- 
lieving. The shaded area 
indicates BS 1500 limits. 
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Flight Testing the dH Trident 


Test-rigs that will reproduce the projected 
flying life of the dH Trident airliner are now 
working in the Hydraulics Division of Fairey 
Engineering Limited. Every movement that 
could be made by the aircraft’s flying surfaces 
over many thousands of hours are being 
simulated. 

All equipment of new design, or established 
systems proposed for new applications, before 
being accepted for flight, is subjected to searching 
tests under simulated flight conditions to establish 
performance and endurance capabilities. The 
Fairey hydraulic power control units for the 
Trident will undergo 30,000 hours of simulated 
flight. 

Bsous control movements for all conditions 
of flight must be mechanically imposed upon the 
units under test. In older types of test-rig, input 
signals were applied by cumbersome cams and 
switching from one flight condition to another 
necessitated stopping the rig, changing the cam 
and making various adjustments before re- 
starting the tests. 

Fairey’s say that the introduction of their 
electro-hydraulic positioner has made possible 
a more satisfactory method of programming the 


test-rig operations. A small electrical signal 
applied to a torque motor actuates a servo valve 
which causes a hydraulic jack to make a stroke 
of a length determined by the magnitude of the 
initiating signal. Sensitive response and accurate 
positioning of the hydraulic jacks is said to be 
obtained. Instead of heavy drive cams, the 
positioner is installed in the test-rig and coupled 
to the input signal which operates the power 
control units. 

Cams are still used to programme the control 
motions but they are made of thin gauge plate 
and are needed only to operate inductive pick- 
offs. Several of these cams, each one repre- 
senting a different flight condition, are mounted 
on a common shaft and rotate together, driven 
by a constant speed motor. The edge of each 
cam revolves against a spring-mounted inductive 
pick-off causing an amplitude modulation of a 
400 c/s carrier wave. Although only one cam is 
controlling the positioner at any one time, a 
master control cam can pick off another, and in 
this way a complete test programme can be set 
up on a number of cams. 

Hydraulics Division, Fairey Engineering Limited, 
Heston, Middlesex. 





Cams, representing different flight conditions of 
the dH Trident airliner, operate inductive pick-offs 
on the flight testing rigs. 





Rollpins Simplify Designs and Cut Assembly Costs 
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Two examples of the Rollpin in use. (Left) Set 
screws were originally used on this outside 
retaining ring for a thrust bearing. Changing to 
six Rollpins reduced assembly costs by over 
50 per cent. (Right) Using a Rollpin on this 
plunger assembly in place of a brass screw 
eliminated binding, rattling and the use of washers, 
and made assembly much easier. 





A multi-purpose self-locking fastener is finding 
increasing use in component assemblies. Known 
as the Rollpin, it is a slotted and chamfered 
cylindrical spring pin. It is heat-treated to 
give maximum toughness, resilience and shear 
strength. 

The diameter of the Rollpin is greater than the 
hole into which it is pressed, and as it is driven 
home it compresses and exerts continuous spring 
pressure against the side of the hole, thus pre- 
venting loosening by vibration. The Rollpin’s 
slot dimension, outside diameter and elastic 
limits are designed to give self-locking action in 
holes drilled to normal production tolerances. 
No reaming operations are required to assure a 
tight fit, nor is anything else needed to keep the 
pin in position. 

The makers say that Rollpins can be used in 
a variety of materials including sintered metals, 
forgings, castings, stampings and plastics. They 
can also be re-used and although the insertion 
and removal forces fall off after the first few 
insertions—owing to burnishing action—they 
then remain constant. 


Where shear strength must be increased, 
Rollpins can be used inside one another. In 
such combinations the shear strengths of the 
individual pins are additive. Random positioning 
of the slot is satisfactory for all but the most 
extreme applications, but where maximum shear 
strength is needed the pin should be inserted so 
that the gap is in line with the load direction. 

As with other types of pin, it is good design 
practice to avoid conditions where the direction 
of vibration is parallel to the axis of the pin. 
The makers say that for most applications the 
Rollpin can be relied upon to withstand the 
loosening effects of vibration, but unusual 
conditions call for special evaluation. 

The pins are available in carbon and stainless 
steel with diameters ranging from 0-062 to 
0-5in and lengths from } to 3in. Typical 
insertion forces in steel with a minimum hole are 
120 lb for a pin 0-062 in diameter by }in long 
and 7,8001b for one 0-5in diameter by 3 in 
long. 

The Tempered Spring Company Limited, Warren 
Street, Sheffield 4. 





Dry Lubricated Gas Meters Give Greater Accuracy 


All metal-to-metal bearing surfaces have been 
eliminated in the new range of domestic gas 
meters designed by Parkinson Cowan Limited. 

Advantages of the units which are not subject 
to bearing wear or corrosion are greater accuracy 
longer life and reduced maintenance. . Dry 
lubrication meters were first introduced by the 
company ten years ago for their industrial units. 

The bearings are now of moulded Ralsin, a 
polyamide material impregnated with graphite, 
which, the makers say, can be moulded to very 
close tolerances without losing its exceptionally 
fine surface finish. It is tough and resistant to 
fracture, while tests in extreme conditions show 
it to be unaffected by unpurified gas over long 
periods. Ralsin would also be suitable to make 
larger gas meter components such as gear wheels 
as well as such things as small bearings in the 
Pivots of linkages. 

There are several reasons why it is desirable to 
exclude lubricating greases from gas meters. 
Under certain operating conditions gas tends to 
break grease down into its original constituents 


which are carried forward by the gas on to the 
valve surfaces, leading to sticky valves, which can 
cause serious inaccuracies of registration. 
Original bearing surfaces suffered from under- 
lubrication and wore at a rapid rate, which led 
to noisy and inaccurate operation. 

Ralsin bearings are said to remain completely 
silent and since they neither wear nor corrode, 
the meters do not suffer from inaccuracies caused 
by bearing troubles. Synthetic rubber seals in 
the stuffing boxes ensure maximum security 
against leakage and very low friction between 
the seals and the shafts. 

Tests equivalent to 30 years’ normal wear 
were carried out on the new meters. These were 
tested in parallel with old types passing unpurified 
gas at 200 cu. ft per hour with the differential 
pressure raised from 3/10 in wg to 4/Sin wg. To 
simulate grease failure, no grease was used in the 
old types during the tests. The results are shown 
in the accompanying photograph. 

Parkinson Cowan Gas Meters, Terminal House, 
Grosvenor Gardens, London SW1. 





(Left) Extensive wear in bell metal crankshaft with 
brass worm and bearing running in stainless steel 
eyelet, after 40,000 revs. (Centre) Wear in stainless 
steel crankshaft after 40,000 revs. (Right) Practic- 
ally no wear in stainless steel crankshaft with 
Ralsin worm and bearing running in Ralsin eyelets. 





Design 


Underwater TV Camera 
Cuts Out Reflections 


A “ good ”’ picture of objects lying partly under- 
water, such as jetties, foundations and sheet 
pilings, is said to be obtainable with a closed- 
circuit television camera developed by Shell 
Nederland at their oil and chemical plants at 
Pernis, near Rotterdam. 

Extensive tests in water 50 ft deep have shown 
that the camera gives a satisfactory picture of the 
situation underwater. Up to now this has only 


Shell underwater television camera emerg- 
ing from the water. 


been partly possible from reports by divers and 
frogmen. At the moment, the camera is mainly 
used to check the condition of welded joints 
underwater and to look for corrosion. The 
camera allows the welding specialist or corrosion 
expert to see the situation for himself. 

Both camera and monitoring apparatus were 
supplied by Philips of Eindhoven, and a water- 
tight metal case was made by the refinery’s 
technical department. To provide sufficient 
light, four independently-operated photographic 
lamps were fitted next to the lens. To dissipate 
the heat from the lamps they were packed in 
sealed copper boxes. A polarizing filter, rotated 
by a small motor, is in front of the lens, to 
eradicate troublesome reflections of light in the 
water. 

To facilitate vertical movement of the camera 
under water, eight magnetic rollers are fitted to 
two frames. Measuring about 3 ft square, the 
camera is lowered to the place to be examined on 
cables. The picture signal from the camera is 
transmitted by cable, which also contains wires 
to supply power to the lamps and the small filter 
motor. Analmost unlimited number of receivers 
can be connected to the camera. 

Shell point out that the camera could be used 
for viewing any installation not normally 
accessible to man. 

Shell International Petroleum Company Limited, 
1 Kingsway, London WC2. 


Sea-Disposal Containers 
for Atomic Waste 


Recommendations for the design and construc- 
tion of containers used in the disposal of low-level 
radioactive waste at sea are being developed for 
the US Atomic Energy Commission by the 
Southwest Research Institute of San Antonio, 
Texas. 

Results of sea tests conducted off Southern 
California on actual waste containers earlier 
this year will be correlated and analysed along 
with data from laboratory studies on the effects 
of high pressure on different packaging methods 
under controlled laboratory conditions. 

The test programme set out to determine 
the integrity of containers used to confine the 
low-level radioactive wastes during descent to 
a depth of 6,000 ft in the sea—the minimum 
level required by the AEC for sea disposal. 
Wastes which may be disposed of at sea have a 
low-level of radioactivity, examples being rubber 
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gloves, broken glassware and other laboratory 
equipment. 

162 containers were tested at sea in one of 
two ways, either by controlled lowering to 
6,000 ft and photographing them at 12sec 
intervals to observe how they withstand pressure, 
or by uncontrolled lowering and tracing the 
descent by a depth sounding device. Whenever 
possible both methods were used simultaneously. 
153 of the containers remained intact in descend- 
ing to 6,000 ft. The remaining 9 were deformed 
to the extent that some of their contents were 
exposed to water. However, any radioactivity 
released from the containers would be safely 
diluted by the huge mass of ocean water. 
Evidence indicated that all the containers and 
contents went to the sea bottom. 

Most of the containers tested were actual 
packages used by the AEC contractors and 
licensees. They were selected at random from 
all the operating sea disposers of the United 
States. Some of the large 10 ton concrete 
packages were fabricated on the west coast to 
save cross-country shipment. 


Service Connector 
for Bomber Crews 


Although there is little space for the crew of a jet 
bomber to move about in, they often have to 
move a few feet from one position to another. 
At high altitudes this presents a problem of 
maintaining oxygen supplies, air ventilation, and 


The two sub-assemblies of the connector. 
The man portion is at the top and the 
aircraft portion at the bottom. 


air monitoring which feeds the suit pressure back 
to the oxygen regulator, as well as connections 
to the microphone-telephone, visor and expiratory 
valve heating. 

It can be appreciated that the time during 
which crew members are disconnected from the 
essential supplies and aircraft services should be 
as short as possible. Hymatic Engineering have 
developed a personal equipment connector for 
use by moving members of bomber crews who 
normally use static seats. Known as_ the 
MSCI113, the connector is in production and 
although it has been designed for full pressure 
suits it can be used with other flying clothing 
without the air monitoring line being used. 

Two sub-assemblies make up the connector. 
One is the man portion which is located on a 
plate built into the right thigh of the suit. It is 
operated by simply depressing the catch-lever 
for spring-actuated separation, or by pulling the 
aircraft portion along a guide-strip for a snap 
connection of the services. The aircraft portion 
supplies the necessary services to the crew 
member. It is usually attached to lengths of 
hose and leads, to give the crew complete 
mobility within the aircraft without having to 
disconnect the services. 

The MSC113 has been designed so that the 
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connection of the man portion must be complete 
thus making half-cocking impossible. If the 
connection is not properly made and lock 
the man portion is automatically rejected by g 
spring action. All hose connections are readily 
removable without tools and the method of 
locking in position is such as to allow free rotation 
to accommodate any tendency for the hoses to 
twist. 

Hymatic Engineering Company Limited, Redditch, 
Worcs. 


Television 
Microscope 


Among the electronic and automation equipment 
displayed at the new Shipton Centre in London 
is a television microscope. 

The image from the microscope is projected 
on to an electronic camera tube and scanned 
for television transmission. The dotted screen 
image is transformed into electrical signals 
whence it can be amplified with electronic aids 
and if necessary transmitted over considerable 
distances. 

The microscope may therefore be some distance 
away from the television receiver and the 
apparatus is said to be suitable for all lectures 
where live viewing of microslides is important, 
including medical work. 

Shipton Automation (Sales) Limited, Africa House, 
64-78 Kingsway, London WC2. 


Oscilloscope Camera 
Simple to Operate 


An oscilloscope camera which is claimed to be 
new in every concept from versatility to simplicity 
in operation has been introduced into this 
country by Aveley Electric Limited. It is made 
by the DuMont Division of the Fairchild Camera 
and Instrument Corporation of America. 

Interchangeable backs and the choice of four 
lens combinations enables operators to obtain 
permanent records in any size from 4 by Sin 
down to 35 mm in a wide variety of object 
image ratios, on regular or 10 sec Polaroid print 
products. 

Known as the Type 450, the camera has a 
sliding back with detented locking positions 
which permit multiple precision-spaced exposures 
per frame. The shutter is a synchro shutter for 
arming and triggering oscilloscopes with remote 
single sweep feature. 

Focusing is by helical rack and pinion mech- 
anism which enhances precision results and 


The camera fitted with a Polaroid land 
back mounted on an oscilloscope. 


maintains the optical axis perpendicular to the 
film plane. Full data recording facilities are 
available and a solenoid power pack can be had 
for remote control. 

Aveley Electric Limited, Ayron Road, Aveley 
Industrial Estate, South Ockendon, Essex. 
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Automobile Review 
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Two Years of M1 Bring Out Car Faults 


The London-Birmingham Motorway M1 cele- 
brated its second anniversary recently. During 
those two years, its merits and failings have 
aroused much controversy. Pleasure motorists 
say it is boring and monotonous; those who have 
to get around the country quickly extol its 
virtues in terms of drastically reduced journey 
times; and some critics condemn it as dangerous. 

Certainly the accidents that have occurred 
have received considerable publicity, as the 
inevitably higher impact velocities result in their 
being of a more spectacular nature. Statistics, 
however, make it the safest trunk road in the 
country and its fatal accident rate is only half 


that of its counterpart, the A5, during the two 
years just prior to the opening of M1. 

‘ The reason for this most certainly lies in the 
fact that many major causes of accidents— 
cyclists, pedestrians, animals, side turnings and 
overtaking in the face of oncoming traffic—are 
entirely absent throughout its length. One of 
the most serious remaining hazards—that of an 
out-of-control car crossing the centre verge— 
has caused many to advocate some sort of 
barrier. The dazzle problem also emphasizes 
the sense of this suggestion. 

By far the most numerous casualties, however, 
have been cars which have broken down and 


TABLE: Analysis of two years of M1 breakdown calls to the AA: 2 November 1960 to 1 November 1961 

























































































| Nov | Dec | Jan Feb | Mar | Apl | May | June | July | Aug | Sept | Oct | Totals 
| 
| 
Electrical . . iS as .-| 118 140 150 90 112 132 124 89 107 140 137 97 | 1,436 
Out of petrol/oil. . es oof Ee 116 132 133 162 145 164 142 136 137 128 140 | 1,658 
Wheel changes/punctures a 97 106 94 99 159 154 142 109 110 146 124 98 | 1,438 
Overheating a Se i 23 45 30 36 80 81 70 81 113 118 94 34 805 
Big end failure .. 59 i" 46 55 59 70 123 117 127 84 125 131 94 90 | 1,121 
Fan belt troubles re + 78 81 77 93 134 156 165 143 | 203 181 177 150 | 1,638 
Top, bottom and heater hoses. . 30 30 27 23 45 40 55 52 54 47 35 482 
Petrol feed or pump... vot. hae 82 86 78 93 106 119 97 104 98 84 76 | 1,138 
Bearings .. os ae or 4 5 4 6 12 11 11 12 13 10 12 107 
Seized engines .. : a 11 it 13 14 27 21 30 25 28 43 22 22 267 
Head gaskets blown a4 13 15 9 16 12 24 29 33 25 38 22 27 263 
Clutch trouble fe 7 6 6 8 13 9 12 15 12 9 | 8 112 
Miscellaneous .. "e ooh oe 115 110 107 174 | 209} 222 155 196 | 212 172 | 149 | 1,940 
Breakdowns direct to garages .. 78} 152 72 78 114 91 131 227 | 237 230 | 237} 193 1,840 
| — j-——, 
Monthly Totals . . a .-| 862] 959 869 851 | 1,249 | 1,301 1,398 | 1,260 | 1,455 1,553 | 1,357 | 1,131 14,245 
Monthly figures (first year) ..| 989 761 765 | 823 | 1,025 | 1,421 | 1,191 1,420 | 1,431 | 1,484 | 1,248 | 1,021 13,579 
| | | | 
Total number of calls to the AA M1 Control (two years) 27,824 








figures recently released by the AA show that 
since the opening of the motorway, they alone 
have received 26,000 calls for assistance at their 
control centre near Newport Pagnell. An 
analysis of these calls, is shown in the table. 

Obviously there are some lessons to be learnt 
and it becomes apparent that the design of some 
components is not commensurate with the 
conditions of sustained high speed imposed by 
motorway driving. The prime cause—lack of 
petrol or oil—reflects not only on the lack of 
care of the driver but on the manufacturers who 
provide insufficient capacity and gauges which 
are inaccurate or difficult to read. 

The fact that shedding fan belts has been the 
second most common cause of breakdown 
indicates that the design of some belts is in- 
adequate. This could have serious consequences 
as, in many cars, the only indication that the 
belt had gone would be the ignition warning 
light, which may not be noticed until too late. 
Belt failures nearly doubled in the second year. 

On the other hand, bearing failures fell from 
287 to 107. Perhaps drivers are learning from 
the lessons of others and tending to drive more 
within the capabilities of their cars. Also, the 
new bearing materials developed during recent 
years are no doubt beginning to play their part 
towards alleviating premature failure. 

In short, the motorway must be regarded as 
a success and the continuance of the system 
welcomed, but its revelations must be kept under 
close surveillance if the maximum advantage is 
to be obtained from it. 





Lola Build a Car for Formula | 


Familiar trends in British racing car designs 
are evident in the new Formula I Lola which 
recently had its first tests. 

The engine is behind the driver in a space 
frame. The all-independent suspension is by 
coil springs mounted on adjustable Armstrong 
telescopic dampers; steering is by rack and 
pinion and the disc brakes are made by Girling. 

In front there are two transverse arms on each 
side joined to two which run almost fore and aft 
to make a pair of wishbones with a very broad 
base. There is a choice of three positions for 
the pivot of the upper arm, which is fabricated in 
sheet steel, to vary the suspension geometry, and 
the longitudinal arm is attached by a bolt. 
The upper steering pivot is a bal] joint; the lower 
is a trunnion, the yoke piece carrying the stub 
axle being a standard component. Rear suspen- 
sion is similar in principle but the arms are 
entirely fabricated in steel tube with a hub 
carrier in light alloy. The Lola is unusual in 
having its rear brakes mounted outboard. Eric 
Broadley, the designer, says it may be difficult 
to find space for the brakes inboard when the 


Built on what are now 
universally accepted as 
conventional lines, the 
new Lola has a_ space 
frame and all indepen- 
dent suspension by coil 
springs. Shown here with 
the Coventry Climax 
FPF 4-cylinder engine, 
the car has been de- 
signed to accommodate 
the new V8. 


exhaust system of the Climax V8 engine is 
installed and in any case this would transfer an 
undesirable amount of heat to brakes mounted 
alongside the differential. The rear roll centre 
can be varied within small limits according to 
the requirements of the circuit and the driver’s 
preferences. Anti-roll bars are fitted front and 
rear. 

For the first tests a Climax FPF four-cylinder 
engine was used but the V8 will be used for next 





season and the rear end of the body has been 
left open to allow the exhaust pipes to emerge 
on each side of the gearbox. Transmission, via 
a: pair of quick-change step down gears at the 
extreme rear, is by a Colotti five-speed gearbox. 
Two fuel tanks in the sides of the car alongside 
the driver hold a total of 26 gallons and a further 
tank can be added in the scuttle. Radiator and 
oil tank (5 gallons in circulation) are mounted 
in the nose. 





Cooling Only When Necessary 


Under normal conditions, a car radiator is 
adequately cooled by the passage of air through 
its honeycombed matrix, due to the forward 
motion of the car. Under these conditions, fan 
cooling is necessary only when travelling slowly 
or with the engine idling, and this may repre- 
sent only a very small fraction of the total 
driving time. Since the power required to drive 
a fan increases with speed, and may account for 
several horse-power, it is clearly desirable to 
restrict its use to a minimum. This is the 
purpose of the Lucas electrically driven and 
thermostatically controlled motor, model 3 GM, 
which carries the fan blades and takes the place 
of the usual engine driven fan. 

Advantages resulting from this arrangement 
include a marked reduction of noise, increased 





power available for driving the car along at high 
speed, fuel economy, reduced belt wear and 
quicker engine warming up from cold. 

The motor is mounted on four rubber grom- 
metted studs and is protected by a splashproof 
cowling. The thermostat is immersed at a 
suitable point in the cooling system and, through 
a relay, automatically switches the fan motor 
on and off as the coolant temperature rises and 
falls between preset limits. When the fan is 
operating, the current consumption at 12V is 
between 54 and 64 A. The unit, including a two 
bladed fan weighs 34 Ib. 


A thermostatically controlled electric motor driving 
a radiator cooling fan. 











Plain Words 


By Capricorn 


HERE is a sad lack of adjectives for 
describing the attributes of engineering 
plant and equipment. It is hard to under- 
stand why an industry and profession which 
is so rich in inventiveness is so barren in 
colourful language. Of specialized jargon 
there is more than enough, thank you; but 
why are we so reluctant to use descriptive 
words—words which might help to bridge 
the gap between engineers and laymen? 

Among all the Press releases and handouts 
issued by engineering firms, there is one 
favourite word—* robust.”” To some pub- 
licity minded writers it would seem to be 
indispensable. This tractor is of robust 
construction, or that lathe is of robust 
design. The word seldom bears close 
examination. More often than not, the 
product to which it is attached has no greater 
appearance of robustness than other or 
earlier products of the same kind. Perhaps 
the pre-production models exhibited a 
lamentable tendency to mechanical failure. 
No sooner was one part strengthened to 
overcome its inadequacy, than another part 
became troublesome. When finally the 
design was settled and was put into pro- 
duction, everyone was anxious to give it a 
good name, and thereby strengthen their own 
shaken confidence. So someone gave it the 
label “‘ robust.”’ Used thus, the word itself 
is anything but robust. It wilts on close 
examination. 

From the designer’s point of view “robust” 
may be unflattering. It suggests a rather 
heavy design; rather unimaginative, with 
too-generous factors of safety (factors of 
ignorance, as they then become). It reminds 
me of the favourite expression of a certain 
sales engineer—the speech of sales engineers 
is not subjected to the same degree of censor- 
ship as Press releases—who would invariably 
sum up his opinion of the thing he was 
trying to sell by exclaiming, as though he 
were letting you into a trade secret, “‘ Built 
like a bloody battleship, old man.” 

What words can we use? The popular 
Press is not often interested in engineering 
plant, but if a firm constructs an exceptionally 
large machine, or transports a vast bulky 
load along the public highway, “ giant” is 
the word that fits the headlines and attracts 
attention. But it is no good blaming the 
popular Press. The fact is that engineers 
have contributed too few words to enrich our 
language. 

The real trouble is that engineers know 
what they are doing and what they are 
trying to do far more precisely than most 
professions. When they have designed and 
built something, it may or may not be giant 
or microminiature, robust or slender, but 
its value can only be determined over years 
of using it and knowing its weaknesses and 
strong points. In that respect a machine is 
like a human being: it cannot be judged on 
first acquaintance. You have to live with it 
to know it. 





766 


Events in Advance 


Next Year’s 
Refrigeration Fair 


RRANGEMENTS are now well in hand for next 
year’s International Refrigeration Fair, 
which is to take place at Olympia, London W14, 
from 13 to 19 April, 1962. It is stated by the 
organizers that this event will be the only one of 
its type to be held in this country during the 
coming year. 

As is to be expected of such an undertaking, 
the fair will be fully representative of the refriger- 
ation industry and its various ancillaries. It is 
expected that a number of developments in 
refrigeration machinery and techniques, in the 
commercial as well as in the domestic fields, 
will be on display; many of them being on show 
for the first time. 

Vickers-Armstrongs are arranging to display 
their freeze-drying equipment. Other firms who 
have indicated their intention of taking part are 
Pressed Steel Company Limited, Kelvinator 
Limited, Cape Asbestos Company Limited, 
Ranco Limited, and Yorkshire Imperial Metals 
Limited. Overseas, inquiries have been received 
from firms in such countries as Belgium, Finland, 
France, Germany, Sweden and the United 
States. 

The fair is being sponsored by the British 
Refrigeration Association and it has the support 
of the Domestic Refrigeration Development 
Committee, the Institute of Refrigeration, and 
the National College for Heating, Ventilating, 
Refrigeration and Fan Engineering. 

During the fair, and in conjunction with it, 
there is to be held an International Refrigeration 
Convention. This event will take place during 
the three days 16 to 18 April and is being held 
under the auspices of a special committee of the 
Institute of Refrigeration. An interesting pro- 
gramme of events is being drawn up and details 
are expected to be issued shortly. 

The headquarters of the Institute of Refrigera- 
tion are at New Bridge Street House, New 
Bridge Street, London EC4 (telephone: CENtral 
4694). 

Further particulars of the fair can be obtained 
from the organizers: Contemporary Exhibitions 
Limited, 2 Dunraven Street, Park Lane, London 
WI, or by telephoning HYDe Park 5421. 


Exhibitions 
and Conferences 


Arranged in chronological order 


Camping and Outdoor Life Exhibition, Fourth Nat- 
ional.—Tues., 2 Jan., to Sat., 13 Jan., in the Empire 
Hall, Olympia, London W14. Organized by 
Trades Exhibitions Ltd., Exhibition House, Spring 
Street, London W2. Tel. AMBassador 5421. 

Boat Show, Eighth International.—Wed., 3 Jan., to 
Sat., 13 Jan., at Earls Court, London SWS. 
Organized by the Ship and Boat Builders National 
Federation, 23 Knightsbridge, London SW1. Tel. 
BELgravia 6402. 

Heat Transfer, International Conference.—Mon., 
8 Jan., to Fri., 12 Jan., in London. Arranged 
jointly by the Institution of Mechanical Engineers 
and the American Society of Mechanical Engineers. 
Apply to the secretary, Institution of Mechanical 
Engineers, 1 Birdcage Walk, St. James’s Park, 
London SWI. Tel. WHItehall 7476. 

Special Heat Exchanger Equipment, One-Day Sym- 

ium.—Tues., 9 Jan., in Manchester. Organized 
by the North Western Branch of the Institution of 
Chemical Engineers. Apply to Mr. Michael Shaw, 
Project Constructors Ltd., Shepley Works, Auden- 
shaw, Manchester. 

Reliability and Quality Control, Eighth National 
Symposium.—Tues., 9 Jan., to Thurs., 11 Jan., at 
the Statler-Hilton Hotel, Washington, DC, USA. 
Sponsored by sections of the American Society for 
Quality Control, the American Institute of Electrical 
Engineers, and the Engineering Department of the 
Electronic Industries Association. Information ob- 
tainable from Mr. M. P. Smith, Aeronautical 
Division, Minneapolis-Honeywell Regulator Co., 
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13350 US Highway 19, St. Petersburg, Florida, 
USA; and from Institute of Radio Engineer 
1 East 79th Street, New York 21. 

Textiles Exhibition, International (INTERST OFF). — 
Tues., 9 Jan., to Fri., 12 Jan., in Frankfurt. Agents 
in the United Kingdom: Lep Transport Ltd, 
Sunlight Wharf, Upper Thames Street, London 
EC4. Tel. CENtral 5050. 

China and Glass Show.—Tues., 9 Jan., to Fri., 12 Jan, 
in Atlantic City. Organized by Little Brother 
Shows Inc., 220 Fifth Avenue, New York |, USA. 

National Boat Show.—Wed., 10 Jan., to Sun., 21 Jan, 
in New York. Apply to Mr. J. E. Choate, 
secretary, National Association of Engine and 
Boat Manufacturers, 420 Lexington Avenue, New 
York. 

Institution of Electrical Engineers, Golden Jubilee 
of the Institution’s North Eastern Graduate and 
Student Section.—Thurs., 11 Jan. The event will 
be celebrated by a dinner in the Old Assembly 
Rooms, Newcastle upon Tyne. Apply to Mr, 
A. C. Hall, Transformer Designer Department, 
C. A. Parsons and Co., Ltd., Heaton Works, New- 
castle upon Tyne 6. 

Toy Fair, International.—Sat., 13 Jan., to Fri., 19 
Jan., at Harrogate. Organized by Harrogate 
International Toy Fair Ltd., Finsbury Court, 
Finsbury Pavement, London EC2. Tel. MONarch 


8921. 
Independent.—Sun., 14 Jan., to 
., at Morrison Hotel, Chicago. 
Organized by Independent Housewares Exhibit, 
8 South Dearnborn Street, Chicago 3, Illinois, 
USA. 

Housewares Show, National.—Mon., 15 Jan., to Fri., 
19 Jan., at the McCormick Place, Chicago, Illinois, 
Organized by National Housewares Manufacturers 
Association, Merchandise Mart, Chicago 54, 
Illinois, USA. 

Scientific Instruments and Apparatus Exhibition, 
Annual.—Mon., 15 Jan., to Fri., 19 Jan., at the 
Royal Horticultural Society’s Halls, Greycoat 
Street and Vincent Square, London SW1. Organ- 
ized by the Institute of Physics and the Physical 
Society, 47 Belgrave Square, London SWI. Tel. 
BELgravia 6111. 

Southern California Boat Show, Sixth Annual.— 
Fri., 19 Jan., to Sun., 28 Jan., at the Pan Pacific 
Auditorium, Beverly Block, Los Angeles. Organ- 
ized by the Southern California Marine Association, 
630 South Kenmore Avenue, Los Angeles, South 
Califon:ia. USA. 

Sporting Goods Association’s Annual National Con- 
vention and Show.—Sun., 21 Jan., to Thurs., 
25 Jan., at the Morrison and Palmer House Hotels, 
Chicago. Organized by the National Sporting 
Goods Association, 23 East Jackson Boulevard, 
Chicago 4, Illinois, USA. 

Plant Maintenance and ing Show, National.— 
Mon., 22 Jan., to Thurs., 25 Jan., at the Convention 
Hall, Philadelphia, Pennsylvania, USA. Organized 
by Clapp and Poliak Inc., 341 Madison Avenue, 
New York 17. 

Artistic Workshops, Spring Exhibition of.—Mon., 
22 Jan., to Mon., 29 Jan., in Paris. Organized by 
the Salon Commercial et Professionel des Atéliers 
d’Arts, 13 Rue des Petites-Ecuries, Paris. 

Hotel and Catering Exhibition, International.—Tues., 
23 Jan., to Thurs., 1 Feb., at Olympia, London 
W14. Organized by Hotel and Catering Exhibition 
(London) Ltd., 623-624 Grand Buildings, Trafalgar 
Square, London WC2. Tel. WHItehall 1371. 

American Physical Society, National Meeting.— 
Wed., 24 Jan., to Sat., 27 Jan., in New York. 
Apply to Mr. K. K. Darrow, 538 West 120 Street, 
New York 27. 

Canada Farm and Industrial Equipment Trade Show.— 
Wed., 24 Jan., to Sat., 27 Jan., in Toronto. Organ- 
ized by the Canada Farm and Industrial Equipment 
Trade Show, 4881 Yonge Street, Willowdale, 
Ontario, Canada. 

Furniture Exhibition ——Wed., 24 Jan., to Mon., 
29 Jan., in Paris. Organized by the Salon du 
Meuble et des Industries de l’Ameublement, 
22 Avenue Franklin-Roosevelt, Paris 8e. 

Electrical Engineering Exposition.—Sat., 27 Jan., to 
Fri., 2 Feb., at the Coliseum, New York. Apply 
to the Exhibits Manager, Reber-Friel Company, 
117 South 17th Street, Philadelphia, Pennsylvania, 


USA. 
Boat Show, First International.—Sat., 27 Jan., to Wed., 


7 Feb., in Genoa, Italy. Inquiries in the United 
Kingdom should be addressed to Rear Admiral 
A. L. P. Mark-Wardlaw, Loseberry, Claygate, 
Surrey. Tel. Esher 2882. 

Auto Accessories Exposition, 35th National (Anni- 
versary Jubilee).—Mon., 29 Jan., to Thurs., 1 Feb., 
at McCormick Place, Chicago. Organized by the 
Automotive Accessories Manufacturers of America, 
1 Bala Avenue, Bala-Cynwyd, Suburban Phila- 
delphia, Pennsylvania, USA. 
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Meetings and Papers 


The address and telephone number of the head- 
warters of each institution are given at the end of 
this list. Meetings in the headquarters town are 
held there unless otherwise stated. 


Association of Supervising Electrical Engineers 


CROYDON 
“Manufacture of Foodstuffs,”” by R. B. O. Harwood. South 
London Branch. Greyhound Hotel, Croydon, Surrey. Thurs., 
21 Dec., 8 p.m. 
British Association for Commercial and 
Industrial Education 


ONDON San a eee 
“Human Implications of Mechanization in the Office,’ by 
A. J. Platt. London and Home Counties Group. Mullard 
House, Torrington Place, WC1. 
British Institution of Radio Engineers 
LONDON gr . 
“Data Transmission ”: symposium—comprising ‘‘ Telephone 
Circuit Evaluation for Data Transmission,” by K. L. Smith, 
J. Bowen and L. A. Joyce; ‘“‘ Modulation Systems for Data 
Transmissions,” by A. P. Clark; ‘‘ Comparison of PM and FM 
for Serial Data Transmission over Telephone Lines,” by 
F. G. Jenks and D Hannon; “ Data Collection and 
Distribution,” by D. J. Dace; ‘‘ Error Correction in Data 
Transmission Systems,” by E. R. Aylott and E. S. Simmonds; 
and “‘Recent Developments in Data Transmission,” by K. L. 
Smith. London School of Hygiene, and Tropical Medicine, 
Keppel Street, WC1. Wed., 3 Jan., 10 a.m. 


Building Centre 


NDON 
“Sanitary Fittings for Hospitals ”’; discussion, to be opened by 
W. Fowler Howitt and P. Le Fleming. Wed., 10 Jan., 6 p.m. 


Engineers’ Guild 

CARDIFF 
Luncheon Meeting. South Wales and Monmouthshire Branch. 
Globe Hotel, Cardiff. Wed., 10 Jan., 12.30 for 1 p.m. 


Illuminating Engineering Society 
LONDON 
“Lighting for Inspection,” by H. E. Bellchambers and S. M. 


Phillipson. Federation of British Industries, 21 Tothill 
Street, SWI. on., 8 Jan., 6 p.m. 
NOTTINGHAM 


“ Lighting for Crime Detection,” by C. H. Edlin. Nottingham 

Centre. Electricity Centre, Carrington Street, Nottingham. 

Thurs., 4 Jan., 6 p.m. 
SHEFFIELD 


Presidential Address, by W. T. Souter. Sheffield Centre. 


The University, Western Bank, Sheffield. Mon., 8 Jan., 
6.30 p.m. : 

Institute of Metals 
LONDON 


“New Methods of Powder Generation,” by K. M. Spring. 

London Local Section. Thurs., 4 Jan., 6.30 p.m. 
BIRMINGHAM 

“Science in the Service of the Metallurgical Industry,” by 

H. Morrogh. Birmingham Local Section. Birmingham and 

Midland Institute, Paradise Street, Birmingham.  Tues., 

1 -, 2.30 p.m. (Christmas Lecture for Schoolchildren.) 
OXFORD 

“Selling a Metal: The Technical Aspects of Developing New 

Outlets,” by M. Bridgewater. Oxford Local Section. Cadena 

Café, Cornmarket Street, Oxford. Tues., 9 Jan., 7.15 p.m. 


Institute of Petroleum 
LONDON 


“The Economics of Tanker Design,” by I. B. Blackwood. 
Wed., 3 Jan., 5.30 p.m. 
Institufe of Refrigeration 
LONDON 
“ Refrigeration in Dam Cooling,” by S. I. Neuman. Institute 
of Marine Engineers, Memorial Building, 76 Mark Lane, 
EC3. Thurs., 4 Jan., 5.30 p.m. 


Institute of Road Transport Engineers 
DON 


LON 
Open Discussion Meeting. Metropolitan Area. Royal 
Society of Arts, John Adam Street, Adelphi, WC2. Thurs., 


21 Dec., 6.30 p.m. 
BRISTOL 
“ Alternating-Current Generating Equipment for Transport 
Vehicles,” by J. A. Cook. Western Centre. Royal Hotel, 
Bristol. Tues., 9 Jan., 7.15 p.m. 
MANCHESTER 
“The Operation of Fuel-Injection Equipment,” by E. H. 
Wilkinson. Manchester Centre. Engineers’ Club, Albert 
Square, Manchester. Mon., 8 Jan., 7.30 p.m. 


Institution of Agricultural Engineers 
GLASGOW 
“ Force Measurement in Agricultural Engineering,’ by D. W. 
Tanner. Scottish Branch. West of Scotland Agricultural 
ype 6 Blythswood Square, Glasgow. Wed., 10 Jan., 
.30 p.m. 


Institution of Civil Engineers 
LONDON 


“The Hirfanli Hydro-Electric Scheme,” by G. B. Finch and 
N. K. Webb. Tues., 19 Dec., 5.30 p.m. 

“Selsey Coast Protection Problems,’ by Jack Duvivier. 
Tues., 9 Jan., 5.30 p.m. 


Institution of Electrical Engineers 

LONDON 

“Large Microwave Steerable Aerials for Communication with 

Artificial Earth Satellites and Space Probes,” by F. J. 

Taylor. Electronics and Communications Section. Mon., 

18 Dec., 5.30 p.m. 

“ The Use of Controllable Semiconductor Rectifiers in Machine 

Control,” by K. G. King. Measurement and Control Section. 
Tues., 19 Dec., 5.30 p.m. 

Satellite Instrumentation,” by Dr. R. L. F. Boyd. Electronics 
and Communications Section. Wed., 20 Dec., 5.30 p.m. 

The Transmission of Power at High Voltages,” by F. J. 
Lane. Fourth Hunter Memorial Lecture. Thurs., 4 Jan., 


“Technical and Economic Aspects of the Supply of Reactive 
Power in England and Wales,” by W. Casson and H. J. 
Sheppard. Northern Ireland Centre. David Keir Building, 
Queen’s University, Stranmillis Road, Belfast 9. Tues., 
9 Jan., 6.30 p.m. 

BIRMINGHAM 
“Expanding Horizons in Communications,” by D. A. Barron. 
oo —— Centre. Town Hall, Birmingham. Tues., 

an., 7 p.m. 

BRISTOL . 
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communication,” by W. J. Bray. Western Centre. Mon., 
8 Jan., 6 p.m 
LEEDS 


“* Progress in Oil-Filled Cables and Their Accessories,” by 
Dr. A. . Arman, Dr. Ing. F. J. Miranda and G. R. Bishop. 
North Midland Centre. Leeds and County Conservative 
Club, South Parade, Leeds 1. Tues., 2 Jan., 6.30 p.m. 
LIVERPOOL 

“‘ Education of an Electrical Engineer,” by Professor M. R. 
» Gavin; and ‘‘ The Place of Formal Study in the Post-Graduate 

Training of an Electrical Engineer,” by N. N. Hancock and 


P. L. Taylor. Mersey and North Wales Centre. Royal 
Institution, Liverpool. Mon., 18 Dec., 6.30 p.m. 
LOUGHBOROUGH 


‘* A General Theory of Depreciation of Engineering Plant,” by 
D. Rudd. East Midland Centre. Loughborough College of 
Further Education, Loughborough. Tues., 9 Jan., 6.30 p.m. 
SOUTHAMPTON 
“* Short-Circuit Ratings for Main Cables,” by G. S. Bucking- 
ham; and “A Basis for Short-Circuit Ratings for Paper- 
Insulated Cables up to 11 kV,” by L. Gosland and R. G. Parr. 
Southern Branch. The University, Southampton. Wed., 
3 Jan., 7 p.m. 


Institution of Heating and Ventilating Engineers 
BIRMINGHAM 

** Design and Packaged Boilers and Automatic Stokers,” by 

R. D. Northcote. Birmingham Branch. Engineering and 

Building Centre, Broad Street, Birmingham. Tues., 9 Jan., 


.30 p.m. 

BRISTOL 
“* Application of Pneumatic Controls to Air Conditioning, 
with Special Reference to High-Velocity Air Conditioning,” 
by G. F. Brown. South Western Branch. RWA School of 
Architecture, Bristol. Tues., 2 Jan., 6.30 p.m. 

GLASGOW 
“Vibration Isolation,’ by E. H. Sims. Scottish Branch. 
Scottish Building Centre, 425 Sauchiehall Street, Glasgow 
C2. Tues., 19 Dec., 7 p.m. 


Institution of Highway Engineers 
LEEDS 


*“*Motorway Maintenance,” by P. H. Meacock. Yorkshire 
and Lincolnshire Branch. Griffin Hotel, Leeds. Thurs., 
11 Jan., 7 p.m. 


Institution of Locomotive Engineers 
LONDON 

“Engineering Aspects of Catering on Trains ’’; Symposium, 
comprising ‘* British Railways Experience,’’ by H. Wilcock; 
“* Overseas Experience,” by W. E. Bulman; “‘ From the 
Catering Manager’s Viewpoint,” by H. Simons. Institution 
of Mechanical Engineers, 1 Birdcage Walk, St. James’s Park, 
SWI. Thurs., 21 Dec., 5.30 p.m. 


Institution of Mechanical Engineers 
LONDON a 
“* The Teaching of Machine Tool Technology as an Academic 
Subject’’; Discussion. Education and Training Group. 
Mon., 18 Dec., 6 p.m. 

“* Effect of Ambient Conditions on the Performance of Turbo- 
Charged Diesel Engines’’; Discussion. Internal Combustion 
Engines Group. Wed., ec., 6 p.m. 

** Wear of Rubbing Electrical Contacts’; Discussion. Lubri- 
cation and Wear Group. Wed., 3 Jan., 6 p.m. 
BIRMINGHAM 

“*Machine Tool Research, Design and Utilization,’ by Dr. 
D. F. Galloway. Repetition of the James Clayton Lecture. 
Midland Branch. James Watt Memorial Institute, Great 
Charles Street, Birmingham. Thurs., 4 Jan., 6 p.m. 
BRISTOL 

“The Design, Commissioning and Operation of Blyth ‘A’ 
Power Station,” by A. E. Powell and E. Forth. Western 
Branch, Engineering Laboratories, University Walk, Bristol. 
Tues., 9 Jan., 7 p.m. 

HITCHIN 

“* Powder Metallurgy Applications,” by B. H. Swan. Eastern 
Branch. Sun Hotel, Hitchin. Thurs., 4 Jan., 7.30 p.m. 
MANCHESTER 

** Hovercraft,’’ by W. A. Pennington. 
Engineers’ Club, Albert Square, Manchester. 


.45 p.m. 
NEWCASTLE UPON TYNE 

“* An Experimental Study of the Flow Conditions and Pressure 
Drop of Steam-Water Mixtures at High Pressures in Heated 
and Unheated Tubes,” by R. W. Haywood, G. A. Knights, 
G. A. Middleton and J. R. S. Thom. North Eastern Branch. 
peg Hall, Westgate Road, Newcastle upon Tyne. Mon., 

an., 6 p.m. 


Institution of Mining and Metallurgy 
LONDON 

** Dependence of the Floatability of Antimonite on the Value 
of Zeta-Potential,’’ by Professor B. V. Derjaguin and Mrs. 
N. D. Shukakidse; and ‘“‘ Radon Determination as a Pros- 
pecting Technique,” by Dr. J. D. Peacock and R. Williamson. 


North Western Branch. 
Thurs., 11 Jan., 


Geological Society, Burlington House, Piccadilly, W1. Thurs., 
21 Dec., 5 p.m. 
Institution of Plant Engineers 

COVENTRY 

Open Discussion Meeting. Birmingham Branch. Hotel 

Leofric, Coventry. Thurs., 4 Jan., 7.30 p.m. 
LEICESTER 

“Safety of an Electric Installation,” by F. Noakes. Grand 

Hotel, Leicester. Wed., 3 Jan., 7.30 p.m. 
PETERBOROUGH 

** Rocket Propulsion and Control,’’ by D. Hurden. Peter- 


borough Branch. White Lion Hotel, Church Street, Peter- 
borough. Tues., 2 Jan., 7,30 p.m. 
SOUTHAMPTON 

“* Engineering Education and Training ”’: 
Southern Branch. Polygon Hotel, Southampton. 
3 Jan., 7.30 p.m. 


Institution of Production Engineers 

DONCASTER 

“* British Standards,’ by Dr. H. M. Glass. Doncaster Section. 

ad Technical College, Waterdale, Doncaster. Tues., 9 Jan., 
p.m. 

WOLVERHAMPTON 

“Recent Developments in Automatic and Semi-Automatic 

Welding,”’ by L. H. Morgan. Wolverhampton Section. 

College of Technology, Wolverhampton. Sat., 6 Jan., 7.15 p.m 


Institution of Structural Engineers 
LONDON 


“Structural Engineering Aspects of the Millbank Tower 
Block, London,” by Colin Davies. Thurs., 11 Jan., 6 p.m. 
BELFAST 

** Design and Construction of a Shell Roof,” by S. O. Morton. 
Northern Ireland Branch. Queen’s University, Belfast. Tues., 
9 Jan., 6.30 p.m. 

BRISTOL 

** A Mobile Tower for Servicing Rockets,” by F. K. Fennell. 
Western Counties Branch. Queen’s Building, University 


Open Discussion. 
Wed., 


Events in Advance 





PLYMOUTH 
** Aluminium Structures with Particular Reference to Bridges,”’ 
by R. M. Davis. South Western Counties Branch. Duke of 
Cornwall Hotel, Plymouth. Fri., 5 Jan., 6 p.m. 


Junior Institution of Engineers 


LONDON 
“Turn of the Century: a Pictorial Survey,’’ illustrated by 
contemporary slides, by J. Foster Petree. Fri., 29 Dec., 7 p.m. 
Liverpool Engineering Society 
LIVERPOOL 
** Epicyclic Gearing,” by C. W. Hayes. Wed., 10 Jan., 6 p.m. 


Newcomen Society 
LONDON 


“* William Wood and the Coke-Smelting Process,’’ by Michael 
W. Flinn. Wed., 3 Jan., 5.30 p.m. 
North East Coast Institution of Engineers and 
Shipbuilders 
NEWCASTLE UPON TYNE 
“* Design of the Canberra,” by J. West. Neville Hall, Westgate 
Road, Newcastle upon Tyne. Fri., 12 Jan., 6.15 p.m. 
Radar and Electronics Association 
LONDON 
** Digital Telemetering,”’ by J. B. Richardson. Royal Society 
of Arts, John Adam Street, Adelphi, WC2. Thurs., 11 Jan., 
p.m. 


Reinforced Concrete Association 
LIVERPOOL 
“* Formwork and Concrete Finishes,” by C. Parry. Liverpool 
Engineering Society, 9 The Temple, 24 Dale Street, Liverpool. 
Tues., 9 Jan., 6.30 p.m. 


Royal Meteorological Society 
LONDON 


“*A Graphical Method of Objective Forecasting Derived by 
Statistical Techniques,” by M. H. Freeman; and other papers. 
Wed., 20 Dec., 5 p.m. 


Royal Society of Arts 
LONDON 


“*Machines That Think,” by Dr. A. D. Booth. 
Lecture. Fri., 29 Dec., 2.30 p.m. 


Royal Statistical Society 
LONDON 


“A Statistical Computing Service,’ by M. J. R. Heaiy. 
General Applications Section. Royal Institute of Public 
Health and Hygiene, 28 Portland Place, W1. Tues., 19 Dec., 
6.15 p.m. 
Sheffield Metallurgical Association 
SHEFFIELD 
““Vacuum Melting of Steels,” by R. Hall. BISRA Labora- 
tories, Hoyle Street, Sheffield. Tues., 19 Dec., 7 p.m. 
Society of Instrument Technology 
GRANGEMOUTH 
**Instrumentation of Space Vehicles,” by Dr. A. E. Roy. 
Grangemouth Section. Leapark Hotel, Bo’ness Road, 
Grangemouth. Thurs., 21 Dec.,7 p.m. 


Women’s Engineering Society 


London Branch. Hope 
Mon., 8 Jan., 7 p.m. 


Juvenile 


LONDON 
“ Bluebird Project,” by D. Stevens. 
House, 45 Great Peter Street, SW1. 


Association of Supervising Electrical Engineers, 23 Bloomsbury 

Square, London WC1. (LANgham 5927) 

British Association for Commercial and Industrial Education. 

Apply to T. H. J. Field, British Road Services, Melbury House, 

Melbury Terrace, Marylebone, London NWI. (PADdington 

1161) 

British Institution of Radio Engineers, 9 Bedford Square, 
London WCI. (MUSeum 1901) 

= Centre, 26 Store Street, London WCI. (MUSeum 

) 

Engineers’ Guild, 102 High Holborn, London WC1. (HOLborn 

1057) 

Illuminating Engineering Society, 32 Victoria Street, London 
SWI. (ABBey 5215) 

Institute of Metals, London SWI. 

(BELgravia 3291) 

Institute of Petroleum, 61 New Cavendish Street, London WI. 

(LANgham 3583) 

Institute of Refrigeration, New Bridge Street House, New 

Bridge Street, London EC4. (CENtral 4694) 

Institute of Road Transport Engineers, 1 Cromwell Place, South 

Kensington, London SW7. (KENsington 3744) 

Institution of Agricultural Engineers, 6 Queen Square, London 

WCl1. (TERminus 0140) 

Institution of Civil Engineers, Great George Street, London 

SWI. (WHitehall 4577) : : 

Institution of Electrical Engineers, Savoy Place, Victoria Embank- 

ment, London WC2. (COVent Garden 1871) 

Institution of Heating and Ventilating Engineers, 49 Cadogan 

Square, London SW1. (SLOane 3158) 

Institution of Highway Engineers, 47 Victoria Street, London 

(ABBey 3891) 

Institution of Locomotive Engineers, 28 Victoria Street, London 

WI. (ABBey 6672) 

Institution of Mechanical Engineers, 1 Birdcage Walk, St. James’s 

Park, London SW1. (WHItehall 7476) 

Institution of Mining and Metallurgy, 44 Portland Place, London 

Wi. (LANgham 3802) 

Institution of Plant Engineers, 2 Grosvenor Gardens, London 
SWI. (SLOane 0469) 

Institution of Production Engineers, 10 Chesterfield Street, 

London W1. (GROsvenor 5254) 

Institution of Structural Engineers, 11 Upper Belgrave Street, 

London SW1. (SLOane 7128) 

Junior Institution of Engineers, Pepys House, 14 Rochester Row, 

London SWI. (VICtoria 0786) 

Liverpool Engineering Society, 9 The Temple, 24 Dale Street, 

Liverpool 2. (Central 3717) abs 

Newcomen Society, Science Museum, Exhibition Road, London 

SW7. (KENsington 1793) : : 

North East Coast Institution of Engineers and Shipbuilders, 

Bolbec Hall, Newcastle upon Tyne 1. (Newcastle 20289) 

Radar and Electronics Association, 45-47 Mount Street, London 

. (GROsvenor 4477) 

Reinforced Concrete Association, 94-98 Petty France, London 

SWI. (ABBey 4504) 

Royal Meteorological Society, 49 Cromwell Road, South Ken- 

sington, London SW1. (KENsington 0730) : 

Royal Society of Arts, John Adam Street, Adelphi, London 
Cc (TRAfalgar 2366) ; 

Royal Statistical Society, 21 Bentinck Street, London WI. 

(WELbeck 7 

Sheffield Metallurgical Association, 64 Crescent Road, Sheffield 7. 

(Sheffield 52865) 

Society of Instrument Technology, 20 Queen Anne Street, 

London W!. (LANgham 4251) 

Women’s Engineering Society, 25 Foubert’s Place, London WI. 

(GERrard 5212) 


17 Belgrave Square, 








“Potentialities of Artificial Earth Satellites for Radio- 


Walk, Bristol. Fri., 5 Jan., 6 p.m. 





Brassed Off 


Civil Servants 


ee that might is apparently right 

in the case of lorry drivers, airport 
baggage loaders and electricity supply 
workers and, most recently, oxygen 
production operatives, the white collar 
workers are becoming more enraged 
and frustrated by the fact that they 
themselves have not developed the 
power to throw off the wage pause. In 
fact, one of the permanent results of the 
attempted freezing of wages may well 
prove to have been to provide the final 
impetus to the emergence of militant 
non-industrial unions. 

A leading article in this month’s issue 
of State Service, the journal of the 
Institute of Professional Civil Servants, 
puts the point in saying, “‘ traditional 
methods of bringing pressure to secure 
just demands are likely to fall short of 
what is needed in today’s circum- 
stances.”’ As evidence of this feeling 
among civil servants, it quotes “‘absences 
from work ”’ of scientific assistants and 
the pledge, made at a recent DSIR staff 
meeting, not to vote in future parlia- 
mentary elections for any candidate who 
supports the pay pause (here, the nice 
and useful point is made that being a 
non-party organisation, the Institute is 
also an all-party organization). 

The article ends with the slightly 
sinister suggestion that “it will be 
surprising if there do not emerge a 
number of motions (at branch meetings) 
urging the adoption of more militant 
methods to enforce demands, particu- 
larly when denied, not on economic, 
but on political grounds.’’ One cannot 
really see that sufficient militancy can 
be generated in this way to disturb 
seriously the authors of the pause in the 
short term, but it is likely that the 
Institute and other white-collar-repre- 
senting organizations will never again 
be the kid-glove bodies that they have 
been in the past. 


Choice of 
Careers 


Two of the most recently published 
booklets in the ‘‘ Choice of Careers ”’ 
series—prepared by the Ministry of 
Labour and the Central Office of Infor- 
mation for the Central Youth Employ- 
ment Executive—are now obtainable 
from HM Stationery Office. They are 
No. 95 Shipbuilding and Ship Repairing 
(2s) and No. 105 Iron and Steel (2s 6d). 

The booklet on the shipbuilding 
industry is concerned mainly with the 
iron and steel working trades engaged 
on building the hull, but also gives a 
broad outline of the varied and interest- 
ing jobs in the industry. 
the sequence of events involved in the 
construction of a ship, from the working 
plans to the launching, fitting out and 
handing over. 

However, looking through the descrip- 
tions of the different trades—seventeen 
are listed under the heading “‘ The Main 
Shipbuilding Crafts *’—the reader sees 
again the excessive and wasteful frag- 
mentation of the trades in shipbuilding. 
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One is reminded of a keen and intelligent 
apprentice who, in a recent television 
interview, said, ‘‘ When I finish my 
apprenticeship, I don’t want to be just 
a skilled shipwright or a skilled plater. 
I want to be a skilled shipbuilder.”’ If 
the industry is to attract, and provide a 
future for, keen and intelligent young 
apprentices, it is important that manage- 
ments and unions should join forces to 
reduce the divisions between trades. 
Meanwhile, the new booklet gives a 
useful introduction to shipbuilding. 

The booklet on the iron and steel 
industry describes the jobs concerned in 
making and shaping steel, and explains 
how “junior operatives,’’ recruited at 
15, are trained. As modern methods 
make it important for operatives to 
know something of the background to 
their work, special courses are held for 
juniors to gain this knowledge. Inform- 
ation is also given about the work of 
maintenance craftsmen, such as fitters, 
turners, machinists, blacksmiths, boiler- 
makers, sheet metal workers, electricians 
and bricklayers, and of the training 
required. There are also particulars 
about entry and training for higher posts, 
including student apprenticeships, and 
an indication of the conditions of 
employment. 

Further details of the opportunities in 
these and other careers are, of course, 
available to any young person under 18 
from any Youth Employment Officer, or 
to those over 18 from any Employment 
Exchange. 


Facing up to a Shorter 
Working Week 


Last month’s issue of the Ministry of 
Labour Gazette draws attention to the 
trend towards a shorter working week 
which industry has had to take in its 
stride since the Second World War. 
This trend has taken the form of two 
distinct movements. The first of. these 
movements—partly, perhaps, the pro- 
duct of a reaction to a painful war 
after which everyone looked forward 
to a brave new world both for themselves 
and all their compatriots—occurred 
between 1946 and 1949 when, by and 
large, normal weekly working hours 
were reduced from 47 or 48 to 44 or 45 
with provision, in a number of cases, 
for the introduction of a five-day week. 
During the past 24 years the second 
movement has occurred, and _ there 
have been further reductions often 
amounting to 2 to 24 hours a week 
with the result that normal hours now 
range from 42 to 44 a week. 

To help industry in assimilating these 
changes, the British Institute of Manage- 
ment recently ran a one-day conference 
on the Implications for Management of 
Shorter Working Hours, and a report 
on this subject was made to the confer- 
ence by a BIM study group. In the 
introduction to their report, the group 
estimated that, at the beginning of this 
year, out of 13 million wage earners 
rather more than 60 per cent have a 
normal week of 42 hours or less while 
some 29 per cent work a normal week of 
44 hours or more. Meanwhile, the TUC 
is pledged to press towards the goal of 
the 40-hour working week, an aim that 
has already been attained in countries 


| such as Australia, Canada, New Zealand 


and the USA. In Europe, however, 
the standard week exceeds 40 hours. 

A primary object for management 
must therefore be to seek to raise 
productivity so that output and quality 


(it is, of course, important that the | 





latter should not suffer at the expense 
of the former) formerly attained in 
42 hours can, when the time comes, 
be maintained in 40 hours. Responsi- 
bility for communicating the need for 
balancing the shorter working week 
with higher productivity is, however, 
something which the unions have to 
share with management. 

The report rightly dismisses as a red 
herring the irrelevant speculation about 
whether unions are more interested in 
securing the opportunity to work over- 
time than shorter working hours. (It 
is true that average hours actually 
worked have not decreased appreciably 
over the past decade, but this too general 
picture is clouded and confused by the 
fact that, in some industries, employers 
have condoned unnecessary overtime in 
order to pay a total wage, over and 
above collective bargaining agreements, 
which can attract and hold labour.) 
This side issue does not stop manage- 
ment facing up to the fact that, if infla- 
tion is to be avoided, increased produc- 
tivity must pay for a large part of the 
cost of a further reduction in hours to 40. 

The 40-hour week will raise problems, 
too, for industries working on shift 
systems, and another corollary trend of 
the probable change is the narrowing 
of the differential—in social status and 
fringe benefits, as well as in hours— 
between shop floor operatives and staff 
employees. In itself, this latter trend 
will probably be beneficial in removing 
some of the taboos that clog industry 
at present though, of course, the non- 
manual trade unions might try to open 
up again the differential in working 
hours. 


Management’s Opportunity 


with Glacier 

The work carried out by the Glacier 
Metal Company into management prac- 
tice and structure has become widely 


heard of in industry through the 
writings of Mr. Wilfred Brown (the 
company’s chairman), Dr. Elliott Jaques 
(a social scientist and consultant to the 
company) and others. Now, the 
company’s work in this field is being 
extended to other firms through the 
creation of the Glacier Institute of 
Management which will provide mana- 
gerial training based on the research 
into organization and management 
made over the past fourteen years. 
Under the Glacier Project—the name 
given to this research—fundamental 
practical problems in almost every 
sphere of organization and manning, 
from top management to shop floor, 
have been tackled, and the concepts 
developed have been tested continuously 
in practice and in further study. A 
systematic general theory of organiza- 
tion and management has now been 
built up, so that the present urgent 
need is to make effective use of it by 
giving a thorough basic training to 
managers and potential managers. 
Places on the courses arranged by the 
GIM to provide this basic training are 
to be made available to other companies 
for three reasons, namely, (a) many 
other firms have expressed an interest 
in the Glacier Project; (6) Glacier 
Metal feel that they have something 
important to offer industry; and (c) the 
presence of managers from other indus- 
tries and with other experience will 
assist both instruction and development 
of ideas. This, quite clearly, is a heaven 
sent opportunity for the managements 
of other companies to join Glacier 
Metal in some stimulating basic thinking 
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and research into the naiure ang 
practice of management. 

At first, the GIM will run three-wor, 
courses—called ‘*‘ Managemen: 
Courses ’’—designed for senior managers 
and specialists and for younger men with 
top management potential. The 
of this course will be broken downy 
into the following categories or concepts: 
scientific method and theory; systems 
involved in business enterprises; the 
structure and functioning of operational 
organization; the structure and fune. 
tioning of specialist organization; the 
dynamics of work, payment and capa. 
city; operating policies and procedures; 
and problems and emerging concepts, 


Smooth 
Management 


By the presentation of these concepts 
it is intended not to instruct students on 
how their companies ought to operate 
but, rather, to help them to understand 
the conditions under which difficulties 
can be expected to arise, and those 
under which work can be expected to 
proceed smoothly and efficiently. 

Later, there will be a “‘ Management 
Practice Course”? for managers at what 
the GIM calls the ‘* managerial ‘ fore- 
man’ level,’’ and more specialized 
longer courses for personnel officers, 

In opening their courses to industry 
generally, Glacier Metal are displaying 
a high and commendable degree of 
altruism. Though they will doubtless 
get some benefit from the feedback 
of ideas from course members, this will 
be little compared with their action in 
making available to other companies 
the fruits of fourteen years of pioneering 
and expensive research. 

The address is Glacier Institute of 
Management, 17 King Edwards Road, 
Ruislip, Middlesex. Mr. A. D. Newman, 
B.Sc., A.M.I.Mech.E., is the principal. 


American Fellowships 
at NPL 


The Carnegie Corporation of New York 
is to make a grant of $75,000 (£26,785) 
to support fellowships in neurophysio- 
logy, psychology and biophysics in the 
Autonomics Division of the National 
Physical Laboratory at Teddington. 
This division’s purpose is to devise 
self-governing machines to carry out 
complex mental tasks and to study the 
related biological problems. 

According to the Carnegie Corpora- 
tion’s announcement, “* Fellowships will 
be given to a few Americans with recent 
doctorates in psychology, physiology 
and other fields who are interested ‘in 
neural organization and _ intelligence. 
The NPL is one of the world’s out- 
standing centres of research into learning 
processes by psychologists, physiologists, 
engineers and mathematicians.” 

In the past two decades, the bio- 
logical and physical sciences have been 
brought closer together at some points— 
as demonstrated by the emergence of 
such techniques as operational research, 
cybernetics and ergonomics—and it is 
most heartening that the Carnegie 
Corporation should have acknowledged 
in this way the important contribution 
made to joint psychological, physio 
logical and engineering research by the 
NPL. 

The grant will cover a five-year period, 
commencing in the autumn of 1962, and 
the fellowships will be administered by 
the Carnegie Institution. The research 
projects will be agreed by the Carnegie 
Institution and the NPL. 
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Use and Misuse of a Manager’s Time 


By A. J. M. Sykes, M.A., Ph.D., Scottish College of Commerce 
and James Bates, B.A., Ph.D., University of Bristol 


The efficient assessment and 
allocation of duties and 
methods, by the use of work 
study, is now widely accepted 
as a necessity on the shop 
floor and in the office. Too 
little thought, however, has 
been given to applying the 
technique to management. 


wr study has now become accepted as one 
of the most useful tools of management, but 
its application has been largely restricted to 
manual workers and clerical workers. So far 
no one has treated very seriously the common 
complaint that managers themselves could well 
benefit from similar studies, and any suggestions 
along these lines are usually received with derision. 
But is it really such a silly notion? The very 
few studies made in recent years have shown that, 
in fact, managers rarely know exactly what they 
do, rarely allocate their time and energies to the 
best advantage and, to say the very least, a high 
proportion of practising managers would benefit 
from some analysis of their working time and 
efficiency. The first systematic research on these 
lines was carried out in Sweden soon after the 
end of the Second World War, by Professor Sune 
Carlson (then of the University of Stockholm) 
though the need for such research, and indeed 
for work study of executive work, had long been 
recognized by writers on scientific management. 
In his book, Executive Behaviour, Professor Carl- 
son explains how he carried out the research. 

This was the study of the behaviour of ten 
managing directors, nine in Sweden and one in 
France. The total work activities of these 
executives was studied over a period of five 
weeks and for every executive activity data was 
collected on (a) place of work; (b) contact with 
persons and institutions; (c) technique of com- 
munication; (d) nature of question handled; and 
(e) nature of action taken. The study was, neces- 
sarily, rather general but from it Carlson was 
able to draw the following tentative conclusions: 

(1) The executives worked very long hours, 
averaging from 84 to 114 hours per day plus time 
spent working at home in the evenings and at 
weekends. 

(2) They spent a considerable part of their 
working time, an average of 32 per cent, on acti- 
vities outside the place of work. 

(3) During working hours the executives were 
subject to constant interruptions from visitors 
and from telephone calls so that the total time 
they had for working alone was very short, norm- 
ally from half-an-hour to an hour-and-a-half 
per day. Even this short period was not con- 
tinuous but was made up of short intervals with 
an everage length of 10 to 15 minutes, periods too 
short to be utilized effectively. As a result the 
executives had little time for reading, contem- 
plation, or planning ahead; when they wished 
to do work which required concentration they 
took it home with them. 

(4) The executives studied had littie idea of 
how they spent their working time. They all 
realized that they were overworked but they 
considered conditions to be temporarily abnormal 
and expected that things would soon return to 
normal and the pressure of work would then ease. 
There was no recognition of the fact that the 
existing conditions were in fact permanent, and 
in that sense “* normal,’”’ and that the work load 
would not diminish except by a conscious effort 
on their part to unload some part of it. Failure 
to realize this meant that the executives made no 
attempt to reorganize their work but carried on as 
in the past waiting for the hoped for “‘ return to 
normal.” 

(5) The executives wasted a great deal of time 
making decisions on matters of minor importance 
largely through their failure to make definite 





company policies. If they had made policy 
decisions to guide their subordinates most minor 
decisions could then have been delegated to 
them. He points out that the executives are 
caught in a vicious circle; they do not make 
decisions on policy because of lack of time, and 
failure to lay down policy leads to further loss 
of time. 


WASTEFUL ALLOCATION OF TIME 


Further studies have been carried out since 
then, which support Carlson’s conclusions and 
stress the same points. William H. Whyte, in 
his celebrated book, The Organisation Man, 
wrote of executives: 

“Common to these men is an average work 
week that runs between fifty and sixty hours. 
Typically it would break down something like 
this: each weekday the executive will put in 
about 94 hours in the office. Four out of five 
weekdays he will work nights. One night he 
will be booked for business entertaining, another 
night he will probably spend at the office or in a 
protracted conference somewhere else. On two 
of the other nights he goes home. But it’s no 
sanctuary he retreats to; it’s a branch office.” 

Part of this long working week is explicable in 
terms of devotion to and interest in the job; 
but a larger part is due to a wasteful allocation 
of time on jobs which could be done by subor- 
dinates. 

These studies all show that managers spend 
too much time immersed in day-to-day detail to 
the exclusion of their proper functions, and that 
the executive does not realize how much time 
he spends like this and how little time he spends 
on useful work. There is thus a need for a very 
precise definition of the activities of executives 
at all levels of responsibility, and this should 
include a definition of the jobs which should 
and must be delegated. 

While it is impossible to lay down any general 
rules as to precisely what an executive should 
do—such circumstances as the nature of firm 
and the quality of subordinates vary so greatly 
—nevertheless, it is true to say that an executive 
should not spend time on work or in making 
decisions that could be done effectively by a 
subordinate. This underlines the point stressed 
by Carlson, the need to make policy decisions. 
One of the most effective ways of disposing of 
detailed work is to make policy decisions, 
laying down basic principles which will guide 
subordinates and enable them to make decisions 
without needing to seek orders or advice. 

The importance of delegation has been widely 
recognized by writers on management, some of 
whom have tried to define delegation and the 
various degrees of it to be found in common 
use. For example, Dr. T. T. Paterson (in an 
article in The Manager) has discussed the problem 
of what is actually delegated and arrived at the 
conclusion that it is authority, not responsibility 
as argued by some writers on the subject, that 
is delegated. Ernest Dale of the American 
Management Association has pointed out that 
there are degrees of delegation and has tried to 
establish criteria for them according to: 

(1) The number of decisions made lower down 
in the management hierarchy. 

(2) The importance of decisions made at lower 
levels. 

(3) The number of functions affected by decisions 
made at lower levels. 

(4) The amount of checking that is required on 
the decision. Whether superiors need to be: 

(a) informed at all; (6) informed after the 

decision; or (c) informed before the decision. 

The standard American textbook in this field, 
Top Management Organisation and Control, by 





Holden, Fish and Smith, quotes with approval 
the following rules that are in actual use as to 
when delegation should be used: 

(1) In matters within the province of company 
policy where the subordinate knows the 
views of his superior, “‘ such decisions are 
made without reference to or consultation 
with his superior.” 

(2) In matters within company policy but of 

considerable importance, a decision is made 

but the superior is informed so that he will 
know of the action taken. 

In matters outside present interpretation of 

policy, ‘‘ decisions rest upon advance con- 

sultation with the superior.” 

It is interesting that these rules depend upon 
the laying down of definite company policies 
and a knowledge of these by the subordinate. 
These examples show that delegation is a subject 
whose importance is well understood and 
publicized even if it is not used as much in 
practice as it should be. 


CONCLUSION 


It is clear that in order to improve executive 
efficiency we need to know more about the uses 
of executive time, both how it is used and how it 
should be used. The maximization of the 
efficiency of executive time depends upon 
delegation which in turn depends to a large 
extent upon the laying down of company policies, 
the principles by which action should be guided. 

Executives often fail to make the most efficient 
use of available working time because they do 
not recognize how, in fact, time is spent. If 
executives knew how they spent their time they 
would probably organize it more efficiently; 
Professor Carlson in a private communication 
to the authors has pointed out that the executives 
he studied did reorganize their use of working 
time after seeing the details of his study. 

An important feature of the use of executive 
time is the amount of time spent in external 
activities; outside the company in the case of 
managing directors, outside the department in 
the case of departmental managers. The amount 
of time spent in such external activities is rarely 
recognized by executives and it is not indicated 
in organization charts or in theoretical studies of 
management. 

Executive time is often wasted because of the 
lack of definite company policies, the executive 
preferring to settle each case separately on its 
merits. This may become a vicious circle; lack 
of time prevents the thinking out of the basic 
principles which would form a policy, and lack 
of policy means more individual decisions are 
brought to the executives so that they have even 
less time for policy making. Even when policies 
are laid down, executive time can be wasted if the 
executives do not control communications but 
allow subordinates free access to them. If 
subordinates are allowed free communication 
with a senior they will often bring matters to 
him which they have authority to decide them- 
selves within the limits of company policy. 

Is the idea of work study for managers so 
silly after all? It would seem that, as in all 
walks of life, from the machine operative to the 
housewife, the manager wastes a great deal of 
his time and energy by virtue of his unsystematic 
approaches to his work. The physical circum- 
stances of the jobs differ, but the principles 
remain the same, and, if work study can help 
management, it is foolish not to use it. Not 
only does this waste of time mean inefficiency, 
but it also represents social waste and an un- 
necessary burden on the executive. He, more 
than anyone else, would benefit from a better 
disposal of his time. 
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Wentbridge Viaduct Opened to Traffic 


Wentbridge Viaduct is now open to traffic on 
the main Al trunk road north of Doncaster. 
Nearly 100 ft high and 470 ft long, the viaduct 
crosses a river valley and forms part of a two-mile 
long by-pass that is the latest addition to the 
Great North Road improvements. 

The prestressed concrete structure is charac- 
terized by the two pairs of raking legs which are 
spaced at 300 ft centres at ground level but slope 
inwards to divide the deck into a centre span of 
190 ft and two side spans of 140 ft each. The 
legs were founded on solid mass concrete blocks 
taken down into the sandstone rock. 

An unusual feature of construction was that 
the deck was well advanced before the legs were 
completed. Placing of the deck concrete was 
carried out on temporary steel centering which, 
uses no less than 120 miles of Mills scaffolding. 
As the illustration shows, the temporary scaffold- 
ing had not been removed when the viaduct was 
first used by traffic. 

The viaduct and dual-carriageway by-pass were 
constructed for the County Council of the West 
Riding of Yorkshire, the agent authority for the 
Ministry of Transport, under the direction of 
the County Engineer and Surveyor, Colonel S. 
Maynard Lovell, O.B.E., M.I.C.E., by Taylor 
Woodrow Construction Limited, of Southall, 
Middlesex, who began work at the site in 
October, 1959. 

The main span is a post-tensioned concrete 
box girder continuous over the three spans, 
and with two cantilevered footpaths. The two 
pairs of supporting legs, of cellular construction, 
are of reinforced concrete. Each leg tapers 
from 20 ft by 6 ft at the top down to 15 ft by 3 ft 
at ground level; the legs are pinned both at the 
top and bottom by precast concrete hinges and 
are founded on solid mass concrete blocks that 
are taken down into sandstone. 

The viaduct deck is fixed at the southern abut- 
ment and is free at the north. Both abutments 
are similar and consist of cellular box footings 
supporting skeleton walls; these walls carry 
the abutment deck and are of reinforced con- 
crete, apart from concrete encased steel beams 
that support the bridge bearings. Construction 


of the abutments involved placing 110,000 cu. yd 
of rock fill in the approaches. At the southern 
end, due to the presence of an unsuspected fault, 
29 large diameter (40 in) bored piles were 
sunk to a depth of 65 ft (ENGNG., 19 Aug. ’60, 
p. 244). 

For stability reasons, to save heaving, constuc- 
tion of the viaduct abutments had to be geared 
to the rate of placing the fill in the embankments; 
work on the abutments was kept back so that it 
was never more than 25 ft above the embank- 
ment. The greater part of the abutment lies 
below the approach embankment fill—for 
instance, on the south side, the abutment is 
87 ft high but only 30 ft are visible. 

Concrete was produced in two batching plants, 
one on each bank of the valley. Approximately 
17,000 cu. yd has been placed in the work, some 


of it, especially in the legs, under tic mog 
awkward of conditions because of the difficulties 
of access. Most of the concrete was piaced 
pumps, with air-driven conveyors being used for 
parts of the sloping legs. 

Prestressing was by means of 14in diameter 
strand wire cables and, over the haunches, } in 
strand supplied by British Ropes Ltd. For the 
vertical prestressing of the deck cells, convep- 
tional 0-276 in diameter high tensile steel wire 
was used. After stressing, the strands were 
encased in fine concrete for protection. Before 
and during stressing, both ends of the viaduct 
were free to move in a longitudinal direction, 

At the fixed southern end, the joint has been 
made using precompressed butyl rubber; at the 
north end, a comb-type expansion joint has been 
used, together with mild steel rocker bearings. 


An aerial view of the Wentbridge viaduct looking east. One pair of the raking legs is still hidden 
by the scaffolding which was still being dismantled when the bridge was opened to traffic. 





Production Methods for Lightweight Concretes 


approximately proportional to the density of the 


Aerated or lightweight concrete may now refer to 
concrete with densities up to 110 or 1201b per 
sq. ft. There are three methods of introducing 
air into the composition to make the concrete 
lighter: a single-size aggregate, either dense or 
light, can be used to give air voids, as in “ no- 
fines ’’ concrete; a porous aggregate can be used, 
which will retain some air within itself, as in 
“ lightweight-aggregate concrete,” or, thirdly, 
air can be introduced into the cement or lime 
mix and the concrete cured by steam treatment 
so that a uniform cellular product is formed, 
known generally as “* aerated concrete.” 

Aerated concrete is composed of cement (and 
in some cases lime) together with a fine siliceous 
material such as ground sand, pulverized fuel 
ash, ground burnt shale or ground slag, or a 
mixture of these with other minor additions. 

There are two distinct methods for manufac- 
ture for introducing air or other gas into the 
mix. In the first, gas is generated by chemical 
reaction within the mass during the liquid and 
plastic stages, usually through the addition of 
aluminium powder to the mix. The alumium 
produces bubbles of hydrogen by reacting with 
the lime or other alkaline substances that may 
be added deliberately or formed during the setting 
of the cement. 

In the second method, air is introduced from 
an external source, either by mixing in a stable 
foam or by whipping-in air with the aid of an 
air-entraining agent added to the mix. This 
method is used chiefly for producing aerated 
oncrete in situ. For the production of precast 


aerated concrete units, the gas generating method 
is used almost exclusively in Britain. 

In the gas generating method, the mix is 
based on Portland cement, the product gains 
its strength partly by the normal setting of the 
cement, and partly by the subsequent autoclaving. 
If lime is used, the strength development depends 
on the reaction between the lime and the siliceous 
filler, and this takes place only under autoclave 
conditions. 

The sand, burnt shale or slag is ground to fine 
powder and mixed with the cement into a slurry, 
together with any other ingredients, such as a 
wetting agent, or sugar to increase the solubility 
of the lime. The slurry is poured into a mould 
which is partly filled. After about 20 minutes, 
due to gas formation, the mixture is sufficiently 
aerated to fill the mould, and a further six hours 
later stiff enough to withstand cutting. At this 
stage, the mould is removed and the blocks cut 
with wires to the desired shape. The block is 
then transferred to the autoclave for high- 
pressure steam-curing. The autoclaves are main- 
tained at a pressure of about 150 Ib per sq. in for 
14 to 18 hours. This process gives a concrete 
that is light, with strength and drying shrinkage 
characteristics acceptable for load-bearing pur- 
poses. The air-cured aerated material has only 
about half the strength of the autoclaved concrete 
of the same density, and the dry shrinkage may 
increase by a factor of three in the case of the 
air-cured concrete. 

One of the principal features of aerated con- 
crete’ is the low thermal conductivity, which is 


material. Aerated concrete with a density of 
20 lb per cu. ft has the thermal conductivity of 
0-58 Btu-in per sq. ft-hr-° F, and the corre- 
sponding thermal conductivity for denser concrete 
is 8 to 12 Btu-per sq. ft-hr-° F. 

In addition to its excellent insulation proper- 
ties, aerated concrete has a good fire resistance. 
A 4 in load-bearing wall without surface finishes 
will provide a fire resistance of two hours. A 
non-load-bearing wall will give four hours 
resistance with a 4 in thickness and six hours with 
6in. These performances can be improved by 
the use of suitable surface finishes. 

Aerated concrete is much softer than dense 
concrete and where no protective renderings are 
added, care is needed to avoid surface damage 
by impact or abrasion, such as might occur with 
the movement of heavy furniture or packages. 
On the other hand, the material can be easily 
sawn, planed and chiselled, and quite complex 
shapes can be produced with simple tools. 
Blocks can be nailed, but the nail-holding 
capacity depends on the density of the material. 
Cut nails hold better than wire nails. 

Although there is no record of frost resistance 
available in the United Kingdom, reports from 
Sweden show that even unrendered aerated 
concrete did not suffer from exposure through 
several Scandinavian winters. 

This note is based on Building Research 
Station Digest No. 16, Aerated Concrete—I: 
Manufacture and Properties, obtainable from 
HM Stationery Office (4d). 
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The use of Canadian fir plywood is becoming 
more frequent for concrete shuttering. It is a 
hard working material, and the cross-laminations 
of the plywood equalize the strength with and 
across the face grain, which results in the 
development of plate action for high loadings. 
If they are carefully treated, fir plywood forms 
may be used up to 40 times, and when no longer 
suitable for shuttering, the panels may be re-used 
for sub-floors, walkways, fences, and a base for 
storing on-site building materials. 

Usually it is possible to use a larger size of 
sheet than with other types of materials, and this 
gives fewer joins and a smoother concrete 
surface, requiring less sanding-down finally. 
Due also to the increased strength of the plywood, 
the panel may be thinner than with conventional 
material. The crossgrain construction makes the 
plywood dimensionally stable, and it will not 
shrink or expand with moisture changes; it is 
bonded with phenolic-formaldehyde resin glue 
which is weather and boil proof. 

Stripping the plywood from the set concrete is 


Canadian Fir Plywood Shuttering 
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made easier if the surface is treated with a parting 
agent before use. Panels may be obtained 
already edge sealed and oiled but un-oiled panels 
should be treated with one of the following 
methods: a form-coating product which, though 
applied as a liquid, dries into a hard, waterproof, 
alkali-resistant film; or oil with linseed oil cut 
with kerosene; or be treated with any standard 
mould oil. 

The spacing of the fixing studs and the thick- 
ness of the plywood required depends not only 
on each other but also on the anticipated rate 
of pour, whether the concrete will be vibrated, 
temperature during the pour, total height of lift 
and the composition of the mix. When ply- 
wood is used as a form liner, experience has 
shown that material only } or 7% in thickness is 
satisfactory. 

Canadian fir plywood is particularly suitable 
for forming curved surfaces, and sharp curves 
may be obtained using thin material. 

Plywood Manufacturers Association of British 
Columbia, I Grosvenor Square, London WI. 


























A large complex shutter built up of fir plywood 
for use on a hydroelectric site in Canada. 





Prefabricated Composite Beams in Bridge Deck 


A bridge just completed over the River Avon in 
Wiltshire makes use, for the first time in Britain, 
of Preflex beams made by the Boulton and Paul 
group. These beams, which make use of com- 
posite action to develop a prestress in the steel 
component, were introduced into this country 
from Belgium about a year ago by Boulton and 
Paul. They are fabricated at the group’s works 
at Lenwade near Norwich. 

Briefly, the Preflex beam consists of a high 
tensile rolled steel joist stiffened by an encasement 
ofhigh grade concrete. Before encasing, however, 
the joist is prestressed by hydraulic jacking to 
give the stress which would be produced by the 
full working load that the beam is designed to 
carry, and while constrained by the jacks concrete 
is cast round the tension flange. When the 
concrete has set, the load is slowly released so 
that the concrete is compressed by recovery of 
the steel. This arrangement ensures that when 
the beam is reloaded in service the concrete is 
decompressed with no possibility of cracking 
and no loss of its stiffening value. After site 
erection, the rest of the joist is also normally 
encased in concrete, which further increases the 
stiffness of the beam. The great attraction of 
Preflex beams is the high load capacity that can 
be obtained for a small construction depth. 

Five large Preflex beams have been used in the 
construction of the bridge over the Avon, which 
has been built to replace an old cast iron bridge 
that had become unsafe due to cracking of the 
main arches. The choice of Preflex beams was 
dictated by the need to reduce the construction 
depth so as to give more clearance over the river 
without raising the road level. Structurally, the 
bridge deck has been designed to carry Ministry 


of Transport type HA loading and, architec- 
turally, the approval of the Fine Arts Commission 
was obtained, for the new work has to blend 
with the original causeway. 

The beams span 64 ft between the centres of 
the beam bearings and carry a roadway 14 ft 9 in 
wide and a 4 ft 9 in wide footpath on one side. 
Each Preflex beam consists of a 24 by 12 by 
160 1b universal joist section with a 10in by 
4in thick plate welded on to the lower flange. 
The shop-placed concrete encasement to the 
lower flange is 20in wide by 8in deep, with 
longitudinal and transverse reinforcement. At 
the time of fabrication, provision was made for 
the insertion of transverse tie rods between the 
beams, and the concrete casings at both ends were 
shaped for seating on Andre rubber blocks. 
The design allows for a 5in camber to remain 
at the soffit of the beams under the dead load; 
the deck concrete is shaped to make this figure 
14 in at road level. 

The deck concrete consists of class C in situ 
concrete, 7 in thick and reinforced; this concrete 
also encases the webs of the beams. The width 
of the casings, excluding fillets, is 16in. Tar- 
macadam, 2 in thick, has been used to surface 
the deck. The parapets consist of a light steel 
handrail with a 64in kerb on the side without 
the footpath. Both the original abutments and 
wing walls of the original bridge have been 
retained. 

As sent from the maker’s yard, the Preflex 
beams each weighed 104 tons and measured 
66 ft in length; they were taken to the site by 
road and lifted into position by crane. Lifting 
of Preflex beams is not restricted to specific 
points along the length of this type of beam 
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Cross-section through the bridge, showing the five Preflex beams, the ‘concrete casing and sub- 
sidiary reinforcement in the deck. 





which can be handled in a similar manner to the 
ordinary steel joist. 

The bridge was designed and the work carried 
out under the direction of the County Surveyor 
for Wiltshire, Mr. W. S. Payne, M.I.C.E. 
Boulton and Paul Limited, Riverside 
Norwich NOR 724A. 


Works, 





The bridge during erection, showing the beams in 
position and the shear connectors with the deck 
concrete. 





ridge, with the original causeway in 
the background. 


The finishes 


Gas Main 
under Surrey Dock 


An 18in gas main in the form of a “ loop’ 
60 ft across and 30 ft deep, has recently been laid 
across one of the entrances to the Port of London 
Authority Surrey Commercial Docks. 

The problem of getting an adequate gas supply 
from the nearby Rotherhithe holder to the island 
formed by the Surrey docks has existed for a 
long time. Previously, 10 in and 8 in mains and 
the water mains have lain for nearly 100 years in 


, 


The 18 in diameter steel gas main about 
to be positioned across the dock entrance. 


a 3 ft diameter cast iron culvert. Electric cables 
added subsequently have made access for inspec- 
tion and maintenance difficult. 

Construction of a 7 ft culvert was considered, 
but it was estimated to be too expensive. A pre- 
liminary survey of the site showed that close 
behind the inner lock gates there were recesses 
in the dock walls where earlier lock gates had 
been housed and it was decided to re-route the 
18in main in Rotherhithe Street to cross the 
basin, taking advantage of the housings—down 
one recess, across the bottom of the dock and up 
the recess on the other side. 

The 18 in diameter steel loop, shown in the 
illustration about to be put into position, was 
fabricated on the site, with a 24in diameter 
‘blister’ at the east side to form a syphon. 
The tube was painted internally with red-lead 
mixture and protected externally with Metrotect 
hot coal tar enamel, reinforced with fibre glass. 
The horizontal portion of the pipe which was to 
lie across the bottom was gunited with a 2in 
thickness of mesh-reinforced concrete. The total 
weight of the loop, which was put into place in 
one piece, was about 9 tons. 

A Lorain 65 ton crane with a 75 ft jib was 
used to handle the loop into position. 


Timber Lamp Standards 
Pass Load Test 


Box section timber lamp standards, designed by 
the Timber Development Association and now 
in commercial production, have been subjected 
to performance tests at the Association’s lab- 
oratory at Tylers Green, Buckinghamshire. 
The box sections were found to be more than 
adequate in strength requirements, the ultimate 
stress at failure in all the specimens exceeding 
ten times the design stress. 

The tests were devised to simulate the be- 
haviour of the standards under wind loading 
such is stipulated as a design condition in 
BS 1308:1957 for concrete posts. In addition, 
the torsion effect due to wind loading on the 
light fitting was also taken into account, since 





this of significance where box or I-sections are 
concerned. 

Five standards of nearly similar tapered box 
construction were tested, the samples differing 
slightly in detailing. Two of them (of Douglas 
fir and African mahogany) were 22 ft long 
and the other three, made from Douglas fir, 
African mahogany and utile, were 12 ft long. 
Each standard tested was fitted with a solid 
soft-wood stub bolted to the box column. The 
specimens were tested as cantilevers in the 
horizontal position, the load being applied at the 
smaller free end. Half the load, which was 
applied by cable, was used to simulate bending, 
the other half being applied as torque. Each 
specimen was loaded in regular steps and 
deflections measured until failure occurred. 

An account of the tests is given in the TDA 
Test Record E/TR/18 Load Tests on TDA 
Standards (Box Section Type) by F. D. Sylvester. 
Copies, price 5s, are obtainable from the Timber 
Development Association, 21 College Hill, 
London EC4. 


Neoprene Used 
in Bridge Building 


More than 300 bridges constructed for Italy’s 
autostrada are equipped with a bearing support 
pad made of synthetic rubber, Du Pont neoprene. 
The pads are replacing the conventional mech- 
anical devices at what is said to be a third of 
the cost. 

Formerly lead plate or steel roller assemblies 
were used, but these are giving way to neoprene 
pads with metal separators made of galvanized 
sheet iron. The neoprene pads are glued to the 
metal plates and the pads laid between the 
column or abutment support and the underside 
of the superstructure. The pads used on the 
Milan-Florence section of the autostrada were 
10 to 12in wide, 12 to 28 in long and 0-47 in 
thick. Up to four layers of neoprene were used 
in each pad to make up this thickness, the layers 
being grooved so that they wedge into one 
another to constitute a single block. The metal 
separators are grooved in the same way and 
interleaved between the neoprene layers. Use of 
the metal separators minimizes variation in 
vertical deflection during the take-up of live 
load. 

Each bearing is capable of taking a sustained 
static compression stress of 355 to 427 Ib per 
sq.in. Under maximum live load, the permissible 
compression stress is 711 to 853 lb per sq. in. 
The pads also effectively solve the problem of 
expansion and contraction of the bridge structure, 
and require no maintenance. 


Prefabricated 
Cantilever Arch Bridges 


Two bridges at present under construction in the 
Soviet Union use an arch-cantilever design with 
open spandrels and the principal elements in the 
structure are all prefabricated. One of the 
bridges is across the Moscva River and will form 
part of the Moscow orbital road; the other crosses 
the Moscow canal near Khimky. Both bridges 
have three spans—the central spans are 98 m 
and 123m (320ft and 400ft) respectively— 
but it is expected that a span up to 200m will 
soon be built using the prefabrication technique. 

The two bridges being constructed are both 
24m wide and assembled from the same six 
basic members, which weigh between 10 and 20 
tons each. The length of the deck slab units is 
6-1 m, and four gaps, each 50cm wide, are 
left across the width of the deck to accommodate 
the ties, each of which comprise 20 bundles of 
5 mm high tensile wire. 

Basic to the design are the piers with built-in 
springing points; these appear to be fabricated 
as posts which are driven or erected side-by-side 
until the required width of the bridge is obtained. 
A series of curved members are then put up from 
the springings to form half arches on either 
side of the piers. Vertical spandrel posts are 
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built above arches to support the deck 

and the capping ties. The structure then 
prises the pier members supporting my 
balancing “wings.” At the abutments, 
ends of the arches are apparently fixed, but at 
the centre of the middle span a hinge is inggp. 
porated to accommodate rotations  betweep 
adjacent arches. 

Savings in concrete in the superstructure, ag 
compared with more usual constructional forms 
for this size of bridge, are said to be of ihe order 
of 20 per cent, and in the piers the savings ape 
as much as 50 per cent. Compared with pj 
stressed bridges of similar span, the saving jp 
steel is reported to be about 25 per cent. 


Keeping Concrete 
Structures Clean 


Wentbridge Viaduct is an all-concrete structure 
which has been given a surface treatment 
designed to prevent it becoming soiled by dirt 
washed in by rain. A description of the viaduct 
is on page 770 of this issue. 

A silicone-based liquid called Aqua-Non, 
made by John W. Miller and Son, has beep 
sprayed on to the concrete to make the surfaces 
highly water repellant, so that dirt carried by the 
rain, instead of penetrating and staining the 
concrete, will be washed away as quickly as it 
falls. About 500 gallons of the liquid were used 
to treat the surfaces. 

Two other Miller products have also been used 
on the viaduct. They are a grease in the rocker 
bearings at the north abutment, and “ Black. 
Moly ”’ molybdenum paste. 

Aqua-Non is also being used on the Brotherton 
by-pass of the Great North Road improvement 
scheme. 

John W. Miller and Sons Limited, Brighouse 
Yorkshire. 


Concrete Inserts 
Aid Construction 


Concrete inserts are being used increasingly to 
provide flexible support systems for service 
connections in large buildings. 

A Unistrut insert is now being produced by 
Sankey-Sheldon that can be used as a location 
point to which the services can be attached. The 
insert comprises a length of box-section steel which 
is open on the front face, providing a slot along 
the entire length to take a patented nut assembly 
which is fitted inside. On the rear face of the 


Unistrut insert and sealer strip. 


insert, there are a series of fish tail lugs which act 
as anchors when set in the concrete. A length 
of sealer strip of waterproof cardboard 1 
provided with each insert, and this is fitted into 
the slot along the open face of the channel. 
The insert is then attached face forward to the 
shuttering in the desired position and the cof- 
crete poured in. When the concrete has set, the 
shuttering is removed leaving the insert flush 
to the concrete surface. 

Sankey-Sheldon Limited, 46 Cannon Street, London 
EC4. 
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Commissioned on 8 December, 
the dc electric current link be- 
tween Great Britain and France 
allows the two countries to 
trade directly in power for the 
first time. The equipment has 
had to be designed for the link. 


aes Dungeness on the Kent coast to Le 
Portel, near Boulogne, two 34 mile long 
cables now run side by side on the sea bed, one 
operating at 100 kV positive to earth, the other 
at 100kV negative. From the link house at 
Dungeness, two short cables connect to the 
submarine section by flexible joints made below 
high water mark and to underground cables 
which run inland to the converter station at 
Lydd, four miles away. On the French side, the 
cables which come ashore at Le Portel are 
connected to a converter station at Echinghen, 
asuburb of Boulogne. 

The converter equipment itself consists of, at 
Lydd, an ac substation connected to the British 
275,000 volt supergrid system and a converter 


station; and, at Echinghen, a converter station. 


and an ac substation connected to the French 
225,000 volt grid system. 

Two British cable manufacturers, Associated 
Electrical Industries Limited and British Insu- 
lated Callender’s Cables Limited, acted for the 
Central Electricity Generating Board in the 
development, production and laying of the 
British half of the link to mid-Channel. These 
activities were supervized by the Channel Cable 
Executive Committee—composed of executives 
of these two companies. Electricité de France— 
the body responsible for generation, transmission 
and distribution of electrical energy in France— 
appointed companies on its side for the corre- 
sponding cable work, including the jointing 
of the two sections in mid-Channel. 

At the converter stations and substations on 
both sides, the plant for the ac connection is of 
standard design, and the ac substations are of 
the outdoor type. The stations at each end of 
the link include a valve building, which houses 
perhaps the most vital equipment. The whole 
of the dc conversion plant in both countries, 
which includes the very large mercury arc valves, 
was made by ASEA of Vasteras, Sweden. 

At times when it is most needed—which will 
most often be dictated by the differing peak load 
periods in the two countries—a supply of 
160,000 kW can be sent from one country to 
the other. This will save some £8 million in 
plant building costs for Britain alone, plus 
£300,000 yearly which would have to be debited 
to the associated operation. The total cost of 
the project, which amounts to £5 million shared 





The control room of the CEGB converter station at Lydd, Kent, from which 
the ac and dc sides of the cross-Channel link can be supervized. 
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Channel Electricity Exchange Equipment 


by the two countries, is in fact much less than 
either would have to spend on equivalent generat- 
ing plant. 

Direct current was chosen for this transmission 
link for several major reasons. Only two 
conductors instead of three are required. A dc 
line can convey more power because it can 
operate at a higher effective voltage for a given 
strength of insulation; and in this instance the 
equipment converting from the ac grids on both 
sides removes any need for keeping the two 
systems in step. 

The stations at Lydd and at Echinghen are each 
provided with a relay room and a control room. 
Arrangements have been made for either of the 
two stations to control the other, the leading 
station being selected by agreement as occasion 
arises. The control of the link is fundamentally 
by operating on the valve grids, and the two 
parameters governing variation of the power flow 
are the tapping range of the main transformers 
in each national station and the ratio of the ac 
to dc current by variation of valve firing angle. 

ASEA was entrusted with the technical respon- 
sibility for the correct function of the electrical 
equipment of both converter stations. The 
problems of producing a type of valve which will 
handle both heavy current and high voltage were 
solved by Dr. Uno Lamm of ASEA and his 
team of assistants in Sweden. As well as supply- 
ing the mercury valves, the oscillation damping 





The cooling tower at Lydd converter station which 
provides the air to keep the valve anodes at 
constant temperature. 


At the heart of the Lydd station, this valve hall contains the large mercury 
arc rectifiers which convert ac to dc, or vice versa, as required. 





equipment and the auxiliary power insulating 
transformers, ASEA manufactured the smoothing 
reactors, filter circuits and wall bushings for the 
main circuits, and were responsible for surge 
diverters to protect against internal over- 
voltages, together with the operating equipment. 

At Lydd, there are two 100 kV groups of valves, 
each made up of six valves connected in bridge 
formation with a seventh to act as a by-pass if 
any of the others should be momentarily inter- 
rupted in operation. The two groups are 
connected in series. Each valve is 10 ft high, 
some 12 ft long and 5 ft wide. 

The control building next to the valve hall 
contains 1! kV switchgear for standby supply 
from the Area Board, auxiliary switchgear, 
metering and telecommunications equipment, 
and battery and charging equipment. The two 
95/95/65 MVA, 284/83-6/33 kV rectifier trans- 
formers (claimed to be the largest in the world 
at 290 tons each) which convert the incoming 
three-phase 50 c/s ac to the required voltage for 
the converter valves, were built by Fuller Electric 
Limited. 

A. Reyrolle and Company Limited were 

responsible for the 275 kV outdoor substation 
and switchgear for the converter plant at Lydd; 
civil engineering work was in the hands of 
Richard Costain Limited, London, SE1. Ventilat- 
ing plant was supplied by Matthew Hall and 
Company Limited, London, NW1. 
_ The cross-Channel link will be controlled 
from the Thames South Control Centre at East 
Grinstead, Sussex, which has direct communica- 
tion with the corresponding French control centre 
at Lille, North France. Operation on an 
hour-to-hour basis will be carried out by consulta- 
tion between these centres. 

The operational advantages of this intercon- 
nection are twofold. In the first place there are 
significant savings to be made over the starting- 
up of alternative thermal plant in the two 
countries. Such economies would be established 
on a programme built up from load forecasts, 
and would arise from commercial negotiations 
worked out in day-to-day detail. Secondly, an 
outstanding saving will derive from the exploit- 
ation of the differences in marginal costs of 
electricity generation in Britain and France. It 
has been calculated that the cost per kilowatt 
for operation expenses will be approximately 
equivalent to half the yearly fixed cost per kilo- 
watt which applies to plant in a modern thermal 
station. 

Thus the output of a reasonably sized generat- 
ing station can henceforward be exchanged at 
will, and what has been a dream for 40 years 
has come to reality with an international pooling 
of technical resources to resolve mutual power 
problems in an economic way. 


New Plant and Equipment 


PORTABLE 
pH METER 


Measures Semi-Solids 


ATTERY-POWERED, the Seibold Model 
GET portable pH meter has a 

pointe  shock-resistant electrode de- 
signed for the pH measurement of semi- 
solids such as soil, cheese, and butter. 

The instrument is said to give instan- 
taneous readings and to be both accurate 
and rapid in operation. It is applicable 
to vats and tanks and may be used in 
small or deep vessels. Sturdy con- 
struction is claimed to enable electrodes 
to be easily cleaned and wiped with 
safety should it be necessary to remove 
substances which have adhered. 

Measuring range is normally from 
2 to 12 pH; the scale is graduated to 
0-2 pH. Accuracy is reported to be 
+0-05 pH under laboratory conditions. 
Temperature compensation is provided 
and is adjustable within 5 to 80°C. 
The weight is 341b and the overall 
length 194 in. The instrument is supplied 
complete with three sets of pH3 and 
pH7 test solution powders. H. G. 
Stevens Company Limited, 16 Coverdale 
Road, London NW2. 


FLUID CONNECTOR 


Prevents 
Cross Connection 


Desionatep the N4R Series Inst-O- 

Matic fluid connector, this Wiggins 
component is self-indexed to prevent 
cross connection of lines. 

The connector is provided with 
multiple key-and-slot indexing that 
allows up to nine different index com- 
binations in a given connector size. 
Normally dust caps and plugs, per- 
manently attached to the socket and 
nipple, are supplied. Pressure caps are 
available. The material from which the 
unit is made is aluminium but, if re- 
quired, stainless steel can be substituted. 
Specifications include working pressure 
of 3,000 lb per sq. in, test pressure of 
4,500 and bursting pressure of 7,500 lb 
per sq. in. Temperature range is depen- 
dent upon the sealing material employed. 
Sizes available are from 4 in to 1 in. 

Suggested uses are aircraft and missile 
ground service lines, multiple-line instal- 
lations on panels or consoles, and 
wherever several fluid lines could be cross 
coupled. Aero Controls Limited, Indus- 
trial Estate, Weedon Road, Northampton. 


DIAL INDICATOR 


Measures Linear 
Movement 


RRANGEMENTS have been conciuded 
for the marketing in Britain of the 
American Trav-A-Dial indicator, capable 
of measuring linear movement in 
thousandths of an inch. 

Designed for use on machine tools, the 
device provides a continuous indication 
of the carriage, slide, or tool position 
relative to the workpiece. It may be 
applied wherever lineal movement of one 
component in relation to another has to 
be assessed with accuracy of the order 
referred to. Backlash errors are said to 
be eliminated by its use and accuracy 
within 0-001 in in every 6 in of travel is 
guaranteed. Motion, which is derived 
from a wheel contacting a way or 
machined surface, is recorded on a dial 
with graduations of 0-001 in, and on a 
second dial marked in graduations of 
0-1 and lin. This second dial provides 
a record of motion of up to 6in and 
repeats indefinitely if necessary. A zero 
return clutch is provided. 

The unit is attached, by two tapped 
holes through the medium of a spring- 


loaded block with machined faces. The 
device is shown applied to a lathe. 
Apwar Limited, 37 Sheen Road, Richmond, 
Surrey. 
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HAND WELDER 


Operates 
Semi-Automatically 


NOWN as the SBA51 Model, the 
Electro Mechan-Heat medium 
power general purpose hand-operated 
flash or butt welder is a semi-automatic 
machine with pneumatic clamping. 

The moving table is controlled by a 
hand lever and quadrant assembly; 
various rates of burn-off can be set on 
the quadrant, which is graduated in 
millimetres. The connecting arm at the 
base of the hand lever alters the up- 
setting pressure, which is variable 
between 2 and 3 tons. Initial clearance 
between the two tables is adjustable 
from 0:57 in to 4:7 in. The clamps 
operate vertically, exerting a pressure of 
approximately 3 tons. Clearance be- 
tween the water-cooled copper jaws of 
the clamps is adjustable by hand screws 
over a range of 2-36 in. 

Tubes up to 1-55 sq. in, flats up to 
1:86 sq. in, and bars up to 2-48 sq. in 
in cross-sectional area can, it is reported, 
be welded. When welding rings and 
frames it is necessary to reduce the 
areas quoted by 30 per cent. 


PORTABLE 
EARTH BORER 


Power Drive 


A NEW model, the No. 3, has been 

added to the Ebco range of 
portable earth borers. It is designed 
for two-man, four-hand operation and is 
capable of drilling holes up to 12in 
in diameter to a depth of 30 ft. 

For what is believed to be the first 
time in this type of equipment, the 
No. 3 is fitted with a worm gear box 
comprising a hardened ground steel 
worm meshing with a phosphor bronze 
worm wheel, both of which run on steel 
shafts in ball and thrust bearings. 
Power is obtained from a two-stroke air- 
cooled engine using an oil-petrol mixture 
and available in three sizes of from 44 to 
8hp. The drive is through an automatic 
centrifugal clutch which disengages at 
idling speed, picking up the load as the 
throttle is opened; the throttle lever is 
conveniently fitted close to one of the 
handling grips. ‘ 

For work in heavy soils or where water 
makes raising the auger by hand difficult, 
a withdrawing tool, which can be set up 
in 5 minutes, can be supplied. The 


PIPE PATCHES 


Suitable for 
High Pressures 


ESIGNED to repair leaks, blowouts, 

and splits on high pressure pipes, 

the heavy-duty Patchmaster illustrated 

is reported to be suitable for effecting 
temporary or permanent repairs. 

It is claimed that while the device con- 
forms to pipe contours and irregularities 
it will not collapse weak piping. The oil 
and gas resistant gasket is reported to 
render the clamp suited to gas, fuel oil, 
lubricating oil, water, and steam piping 
in allindustries. The corrosion resistant 
features of the patch are said to make it 
suitable for marine plumbing, and 
resistant to a wide range of chemicals. 
Clamp widths vary from 3in and 
increase by multiples of 3in. Pipe 
diameter is from 4in to 24in. Patches 
for pipes up to a diameter of 12 in have 
the single bolt as shown; fittings for 14, 
16, and 18in pipes have two bolts at 
opposite points, while for pipe sizes of 
20 and 24in three bolts, arranged at 
120°, are used. Separate bolts are sup- 
plied for each additional 3 in of width. 
A single-width clamp is said to be 
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The unit, which weighs 1,960 Ib, js 
67 in wide, 39 in deep, and 55 in high, 
Nominal rating is 50 kVA with a peak 
upsetting power of 90 kVA. Electro 
Mechan-Heat Limited, Manor Works, 
Ettingshall, Wolverhampton, Stafford. 
shire. 


borer may also be mounted on an Ebco 
carriage which has been designed to 
allow horizontal drilling through em- 
bankments or under roads for the laying 
of pipes and cables. As an example of 
its speed of working, a hole of 4in 
diameter and 10ft deep is reported 
to have been bored in good earth 
conditions in 15 minutes. The machine 
weighs 90 Ib. Earth Boring Machine 
Company, Lake Works, Portchester, 
Hampshire. 


capable of withstanding pressures above 
250 to 1,8001b per sq. in, depending 
upon pipe diameter. The band is 
made from stainless steel, the lugs are of 
malleable iron zinc plated, and the 
carriage bolt is of heat treated alloy steel. 
A lighter model, the universal Patch- 
master, is available in three sizes, which 
cover a diameter range from } to 9} in 
This type has been tested to 500 Ib per 
sq. in on a 2in pipe. King Aircraft 
Corporation (K.A.C), Limited, Cameron 
Street, Hillington, Glasgow SW2. 
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POWER SHEAR 


Cuts Metals 
and Plastics 


sep extensively on the Continent, the 
Draco Type 1001 shear is now 
obtainable in Britain. It is reported to 
cut sheet metal, plastics, hardboard, and 
similar materials. 

Claimed to cut any pattern without 
distortion, and to leave an edge which 
requires no further finishing, the shear is 
said to be equally applicable to the 
cutting of tubes and boxes. A cut may 
be started from the centre of a sheet by 
making a hole of about $in diameter. 
The blade is driven by a _ universal 
electric motor, geared to 3,000 rpm. 
The freedom from vibration is stated to 
give a high degree of accuracy in free- 
hand cutting. Weighing 3 1b, the unit 
is claimed to reduce working time by 
virtue of its cutting speed which is 
given as at least 8 ft per minute. 

The cutting capacity is ¢ in in the 
case of sheet iron and 4in in that of 
aluminium alloy. The blade is stated to 
give 300 hours service between sharpen- 
ings. C.F. Young (Technical Sales) Com- 
pany 50 Palace Road, London SW2. 


DUAL PURPOSE 
TRESTLE 


For Speedy Tamping 


PPLICABLE as a platform or tamping 

trestle, the Causeway unit il- 

lustrated is an all-welded structure with 
tubular steel legs. 

It is claimed that when used for 
tamping, the trestle may be withdrawn 
vertically from the tamped area with no 
sticking, pulling, distorting, or breaking 
away of the concrete. A tamping bar, 
passing through the centre of the tripod, 
has a bracket welded at its lower end to 
hold the shuttering. Two pinch bolts 
allow the position of the bar, and hence 
the height of the shuttering, to be 
infinitely adjusted from 0O to 18 in. 
Erection and adjustment is claimed to be 
effected in a matter of -minutes. 

The top of the tamping bar is made to 
receive a 4in by 3in cross member, 
enabling it to be used as a platform 
trestle. The bar is pinlocked in position, 
giving height adjustment varying from 
40in to 53in by increments of 2 in. 
Closed the height is 40 in. Causeway 
Reinforcement Limited, Five Ash Works, 
Dover Road East, Northfleet, Kent. 


TRIMMER 


Works in Several 
Planes 


TRIMMING machines manufactured by 

Model Trimmer Incorporated of 
America are now available in Britain 
A new addition to the range is the Model 
3E-4-10, of 150 tons capacity. 

It is claimed that this machine has the 
ability to trim in several planes and is 
able to follow a contour line in three 
dimensions. The machine is basically 
a four slide single rotary cam one for 
square trimming. The top slide stroke 
of the standard machine is 10in but 
machines with extended strokes can be 
supplied. It is claimed that the accuracy 
of the control of the alignment of the 
horizontal movement of the four lower 
slides is such that square contours, 
notches, and tabs may be trimmed, and 
holes may be pierced horizontally from 
the inside outward. Vertical motion of 
the ram is used for holding and retaining 
adrawn part during horizontal trimming. 

The standard machine cycle is reported 
to be 4 seconds. Vertical columns 


guiding the top platen are at 38 by 
444 in centres. 


Standard daylight open- 
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16 in. 
Embassy Machine Tool Company Lim- 
ited, 248 Watford Way, London NW4. 


ing is adjustable from 3 to 
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FRAMING ANCHOR 


For Making Joints in 
Timber Structures 


THs multi-purpose framing anchor, 

known as the Du-al-clip, has been 
produced for joining two pieces of timber 
where the minimum dimension is 2 in 
and one member crosses or is trimmed to 
another. 

It is claimed to be suitable for fixing 
suspended ceiling framework to the 
underside of trusses or beams, light 
studding, and joist trimming among other 
applications. Use of the Du-al-clip is 
said to offer economies as an alternative 
to the Trip-l-grip framing anchor where 
lighter loads and shorter spans permit 
its employment. The new anchor is of 
one type only, which may be used for 
either hand. The top is bent to con- 
stitute a spike, which allows the unit to be 
tacked into position before it is finally 
secured by nailing with eight 14 in long 
by 1lg sheradized clout nails. 

The height of the anchor is 34 in, each 
flange being 1? in by 14% in. The mate- 
rial from which it is manufactured is 
18g cadmium-plated mild steel. For 
long-term loading, with live and dead 


MARINE 
OIL BURNER 


Steam Assisted 


T# Wallsend steam assisted pressure 

jet marine oil burner is reported to 
operate over a much wider range of 
output than the normal pressure jet 
burner, and to be adaptable to automatic 
combustion control. 

The burner has been developed to 
utilize steam for maintaining atomization 
at very low oil pressures. It is claimed 
that it may be employed with or without 
steam atomization up to the maximum 
output without changing the burner gun 
or nozzle. Should steam be required on 
the burner while it is in use, it is only 
necessary to open the master steam 
supply valve. 

A burner of this type, fitted with an air 
operated cylinder for remote control, is 
illustrated. Oil cannot pass to the 
burner unless the forced draught air 
sleeve is fully open and the burner gun 
cannot—in accordance with Lloyd’s 
Regulations—be removed without first 
shutting off both oil and atomizing 
steam. Should boiler demand fall below 
the turn down ratio of a number of 


CABLE CONVEYOR 


Follows Vertical and 
Horizontal Contours 


Brsa MonoRail have introduced a 
cableway system for flow production 
lines. 

The new system differs from the makers’ 
standard in that the track follows the 
vertical contour which the particular 
factory layout requires. As before, an 
inverted T-section girder 2 in by 2 in by 
4in is used for the track but this now 
includes curves in the vertical plane.- If 
necessary several floor levels can be 
covered. Vertical bends are generally of 
3 or 4 ft radius, but if required they may 
be made down to 2 ft radius. The angle 
of vertical rise in standard equipment is 
30°, 45°, or 60°. The track is supported 
on rods or angled members hung 
from the ceiling or roof. 

Operation is by an endless cable, 
driven by one or more motor drives, de- 
pending on the length of the circuit. The 
cable is of $ or #in diameter wire, 
according to the line pull requirements. 
The smaller cable is used for pulls of up 
to 750 lb and the larger where line pulls 
are up to 1,5001b. Above this figure 








New Plant and Equipment 





loads, the recommended safe working 
value for one framing anchor is 300 lb 
with group | timber and 240 Ib with that 
of group 2. For short term loading 
(wind load) the value for timber in 
group | is 400 lb and for that in group 2 
320 lb. MacAndrews and Forbes Limited, 
2 Caxton Street, London SWI. 





burners, it may be necessary to shut off a 
fire. In such circumstances the air 
supply is cut off, thereby closing the 
oil supply. Atomizing steam remains 
on and acts as a coolant for the burner 
gun tip. It is reported that in view of 
the low steam flow requirements, in 
operation steam atomizing is maintained 
when “full away” as well as for man- 
oeuvring conditions. Swan, Hunter and 
Wigham Richardson Limited, Wallsend- 
on-Tyne Northumberland. 





multi drives are employed. Trolleys are 
of 80 or 120lb capacity, each being 
interchangeable. Where heavier loads 


up to 240lb are concerned double 
suspension is used. Pitching of loads 
can be from 6in centres upwards 


through multiples of 6 in. 

Lubrication of the 801b capacity 
trolleys is on the mist spray principle, but 
on the 120 lb trolleys grease lubricating 
nipples are provided. Pitching of the 
track suspension varies according to the 
loads involved; 10ft is the maximum 
distance between supports. Drive to 
the conveyor is through a reduction 
gearbox; standard ratios are 20:1, 40:1 
and 60:1. These reductions give travel 
speeds from 3 inches per minute up to 
60ft per min. Various fitments are 
available. British MonoRail Limited, 
Brighouse, Yorkshire. 
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Your Degrees in Order to the N“ Degree 


Relative priorities of New 
Year Honours List awards 
are clearly laid down in the 
tables of precedence, but 
there is no comparable guide 
for academic distinctions and 
institution memberships. 


AS A MEANS of paying honour where it is due, 

or to convey the rank and status of indivi- 
duals, it has long been customary to give after 
a person’s name the recognized initials of such 
distinctions and awards as he may possess. 
Distinctions which carry the right to be referred 
to in this way come generally into one of three 
groups: honours granted directly by the British 
Crown and those conferred by the Heads of 
State of other countries; university awards; and 
those designating membership of technical 
institutions and learned societies. 


CROWN PRECEDENCE 


There are probably few people who have not 
at one time or another been at a loss to determine 
the precise order of precedence of either their 
own or other people’s “letters.” In Great 
Britain honours granted directly by the 
Crown take pride of place. As between them- 
selves, the various distinctions in this group 
have been allotted an exact order of precedence, 
determined by the reigning sovereign and set out 
in a royal warrant under that authority. Such 
tables of precedence are to be found in a number 
of reference books, including Whitaker’s 
Almanack. 

No such readily obtainable assistance exists 
for the honours bestowed by universities. But 
custom and the principles governing awards by 
the British Crown offer considerable guidance. 

University awards take priority immediately 
after British and foreign decorations, and here 
also the rule is that the higher the honour the 
nearer its initials should be placed to the 
recipient’s name. The date of conferment has 
no bearing on the position. 

The sequence for university awards would thus 
appear to be: senior doctorates, the Ph.D., 
masters’ degrees, bachelors’ degrees and diplomas. 
Many colleges grant distinctions of their own, 
such as the fellowship and associateship of 
King’s College, London (F.K.C. and A.K.C.), 
and the fellowship and associateship of the City 
and Guilds of London Institute (F.C.G.I. and 
A.C.G.L.). 

With these rules in mind it would be proper to 
write “* C.B.E., D.Sc., Ph.D., B.A., A.K.C.”? in 
that sequence. With lower degrees, a custom 
has been set up by the older universities whereby 
doctors in any faculty use that designation and 
omit their lower degrees. That rule seems to 
have much to commend it, but it should be 
borne in mind that, where “‘ Dr” is used as a 
title in front of a person’s name, it is not usual 
to add the holder’s faculty after it, though this 
may be conveniently indicated if the lesser degree 
—and faculty—follow the name. 

The precedence to be accorded to different 
degrees in the same group raises the problem of 
which should have preference, a B.A. or a 
B.Sc.(Eng.); an M.A., an M.Sc. or an M.Sc. 
(Tech.); a D.Sc., a D.Sc.(Eng.), a D.Lit. or a 
D.C.L.? Should the decision depend upon the 
status of the university, the seniority of the 
faculty concerned, date of conferment, or on the 
owner’s wishes or prejudices ? 

There remains another basis for a solution of 
this difficulty, namely the owner’s profession or 
principal interest in life. Applying this principle 
to the engineering profession, multiple degrees 
in the same group would be arranged in such 
sequences as B.Sc.(Eng.), B.Sc., B.A.; B.Sc. 
(Tech.), B.A.; B.Sc., B.A.; B.Sc., B.Met.; 
M.Sc.(Tech.), M.A.; M.Eng., M.Sc.; and 
D.Eng., D.Sc. A pharmaceutical chemist would 


use such sequences as B.Pharm., B.Sc., while a 
physicist would put his degree in pure science in 
front of any others held by him in the same 
group. A_ metallurgist’s degrees might be 
arranged B.Met., B.Sc.(Eng.), and so on. With 
regard to the doctor of philosophy degree 
(Ph.D.), the usual custom is to place its dis- 
tinguishing letters after those of the higher 
doctorate such as D.Sc. (written Sc.D. in the 
case of Cambridge and Dublin) where applicable, 
or otherwise in conjunction with the first degree. 

Awards granted by Commonwealth and 
foreign universities should be treated in the same 
way as those of British universities. Thus, a 
doctor of engineering degree from Berlin should 
be included among the holder’s other doctorates, 
but, on the principle governing foreign decora- 
tions, its initials (Dr. Ing.) should come immedi- 
ately after those of any British or Common- 
wealth doctorates. Similarly, foreign university 
diplomas in engineering come after British 
university diplomas. The British are unlikely to 
follow the German practice of entitling a man 
as Dr. Dr. A. Schmidt. 

Honorary degrees are almost invariably 
granted in the form of doctorates, and should 
be treated as other doctorates. It is unnecessary 
to refer to them as Hon. D.Sc., etc., except, 
perhaps, on formal occasions, when the abbrevia- 
tion Hon, may be placed before the initials of the 
degree or honoris causa after them. 

Many degrees are granted with first or second 
class honours. This distinction is normally 
indicated by placing “ (hons.)” after the initials 
of the degree: B.Met. (hons.); B.Sc. (Eng.) 
(hons.); but its use should be restricted to 
formal occasions. 

Initials denoting membership of professional 
institutions and learned societies follow in 
precedence awards made by the universities and, 
from a logical standpoint, it seems that they 
should come after college awards too, though the 
prestige attaching to membership of some 
engineering institutions—particularly full mem- 
bership—is very great. Membership of the three 
senior engineering organizations, the Institutions 
of Civil Engineers, of Mechanical Engineers and 
of Electrical Engineers, can obviously be brought 
into this class, and many persons possessing 
both a college diploma and membership of one 
of these bodies give second place to the college 
diploma initials, as, for example, A.M.I.Mech.E., 
D.L.C. (representing associate membership of 
the Institution of Mechanical Engineers and the 
Diploma of Loughborough College). An excep- 
tion to this is with the Diploma of Imperial 
College (D.I.C.), which is written after university 
degrees and before institution memberships. 
It should be noted that college diplomas are 
invariably granted on the results of examinations 
and course records, and placing the initials 
denoting these distinctions after university 
awards but before those indicating membership 
of professional bodies is the most satisfactory 
course. 


F.R.S. 


Among professional institutions and learned 
societies, the place of honour which is accorded 
to fellowship of the Royal Society—which was 
founded in 1660 and received charter of incor- 
poration from Charles II in 1662—is an unusual 
one. The membership initials of a Fellow of 
this body (F.R.S.) are placed after those of any 
other scientific society or professional institution, 
but where these are omitted, as is frequently done, 
the F.R.S. is written immediately after the 
Queen’s honours. 

There remains the great mass of initials used 
to indicate membership of other organizations, 
and any attempt at appraising the prestige of 
one set of membership initials in relation to those 
of other societies poses a vast problem. Some 
idea of what is involved may be gained from the 


fact that this journal, in its Meetings and Papers 
columns, lists the meetings of about 129 associa. 
tions, institutions and societies, and that these 
bodies are all British organizations coming within 
the engineering field. Many of them use mem. 
bership initials, and the matter is further compli. 
cated by the varying means adopted within 
the organizations themselves for distinguishing 
between their different classes of membership, 
A few societies have only one class, but even with 
organizations in this category there is no unifor- 
mity—one will prefer the term Member and 
another the title of Fellow. Most grant an 
honorary membership, which may constitute a 
second class. 

With these exceptions, engineering and allied 
institutions differentiate their memberships into 
several grades, but not always in the same way, 
The Institution of Civil Engineers has the cate- 
gories Honorary Member, Member, Associate 
Member, Associate, Graduate and Student; 
the Institutions of Mechanical Engineers and 
of Electrical Engineers have an additional grade, 
Companion, which ranks between Associate 
Member and Associate. 

It is obvious that there are a number of con- 
siderations bearing on the determination of 
precedence of membership initials: the seniority 
of age of the organization, its large or small 
membership, its general renown, and its method 
of incorporation—whether by royal charter or 
by registration under the Companies Acts, 
None of these considerations is wholly satis- 
factory. There are some old-established engin- 
eering bodies, for example, with a purely local 
appeal, while others, whose numbers are relatively 
small, possess a highly specialist membership. 
One point which seems definite is that the date of 
admission to membership should not affect 
precedence of membership initials. 


PERSONAL PREFERENCE 


Each individual will probably determine the 
matter according to his own inclinations and, if 
his engineering interests are general, follow the 
normal course and give preference to his member- 
ship of the Civils, the Mechanicals, or of the 
Electricals, placing any specialist membership 
initials afterwards, as A.M.I.Mech.E., A.F.R.Ae.S. 

The Institutions of Civil, Mechanical and 
Electrical Engineers have arranged between them- 
selves that their order of mention in any joint 
document shall be according to their date of 
establishment—in the foregoing order in fact. 
A member of all three would be encouraged by 
them to use his membership initials in this order, 
irrespective of his grades of membership. 

The existence of institutions having royal 
charters suggests that one means of determining 
membership initials in the engineering field 
would be to arrange them in the following 
sequence, for example: those of the Civils, 
Mechanicals and Electricals; the Royal Aero- 
nautical Society; other royal bodies requiring 
examination qualifications; non-royal bodies 
requiring examination qualifications ; royal bodies 
offering membership regardless of examinations; 
other bodies. With the organizations in any of 
these groups, the simplest course would be to 
arrange initials according to foundation date. 

Whitworth Scholarships and Exhibitions (Wh. 
Sch. and Wh. Ex.), being granted by the Board of 
Education by examination and, not being 
Crown decorations, university or college dis- 
tinctions, or dependent on membership of a 
technical or learned body, but awarded by a 
Government department, would come properly 
after Crown decorations but prior to university 
distinctions. 

Finally, it may be noted that initials placed 
after anyone’s name should not be quoted to an 
unwieldy extent. Except upon the most formal 
occasions, the mentioning of four, or perhaps 
five, sets of initials should suffice. 
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Entrances 
and an Exit 


MPORTANT changes are to take place 
in the constitution of the ARCON 
Group, which was set up in 1943 to 
carry out research and development 
work into building techniques and the 
use of new materials. 

From that time onwards, the group 
has included some five or six member 
firms, each with a definite interest in the 
building industry. The group have 
also retained the services of an archi- 
tectural organization to act as their 
consultants and to carry out the group’s 
research and development work. 

Changes in the group’s membership 
have been made from time to time and 
further alterations are now to take 
place. At the beginning of next month, 
TURNER AND NEWALL LIMITED, Man- 
chester, are to join the organization and, 
in this connection, it is of interest to 
recall that a subsidiary of theirs, 
Turners Asbestos Cement Company 
Limited was a founder member of the 
Arcon group and only resigned after an 
association lasting for several years. 

The CrITTALL MANUFACTURING COM- 
PANY LIMITED, Braintree, Essex, how- 
ever, who joined Arcon five years ago, 
have resigned. Their place in the group 
as specialists in the design of windows 
and doors and other activities of that 
nature will be taken, as from 1 January 
next, by HENRY HOPE AND _ SONS 
LimiteD of Smethwick. 

As from the commencement of the 
New Year, therefore, the Arcon Group 
will comprise Imperial Chemical Indus- 
tries Limited, Stewarts and Lloyds 
Limited, Taylor Woodrow (Building 
Exports) Limited, and United Steel 
Companies Limited, in addition, of 
course, to Turner and Newall and Henry 
Hope. A. M. Gear and Associates are 
the group’s consultants. 


Factory Made Structures 
by Arcon 


As the chairman of the Arcon Group, 
Mr. William Lutyens, recently pointed 
out, the fact that the resources of all 
member firms of the group can be 
brought together at the commencement 
of any of the projects they undertake is 
an enormous advantage in providing 
structures capable of rapid erection and 
with low site costs. These are the 
conditions that are becoming of more 
and more consequence in the obtaining 
of orders both in Britain and from 
countries overseas. 

The advantages of the group lie not 
only in the very considerable manu- 
facturing resources of their members 
and in their being able to retain per- 
manently a large reserve of components 
to meet demands made upon them, but 
also in the carefully coordinated system 
of liaison which subsists between the 
various units of the group. 

They are able to reduce costs and 
delivery times not only by being able to 
provide ready-made structures but by 
employing an extensive range of stan- 
dardized units for buildings of all 
kinds: a shelter for a car, a factory or a 
township. The standard units made 
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use of by the group are under constant 
review by their consultants in the light 
of modern requirements. 

Indeed, the group’s methods have 
enabled them to export Arcon factory- 
made structures to the value of over 
£30 million to more than 100 overseas 
territories since 1948. These structures 
have included factories, workshops, 
warehouses, markets, exhibition build- 
ings, aircraft hangars, schools, and 
churches. Even complete townships 
are included. 

Recent group contracts have included 
an extensive jute mill at Bangkok 
which will occupy some 331,000 sq. ft 
and a 40,000 sq. ft weaving mill behind 
the Iron Curtain. As an example of 
speedy erection, the group mention that 
the first looms of the weaving mill were 
in operation within five months of the 
signing of the contract for its erection. 


Parents and Offspring 
Continentalwise 


Just as, in Britain, there has been a 
continuing increase in the grouping of 
companies under a single ownership, 
so is there a similar process at work in 
countries overseas and on the continent 
of Europe. 

If it be a matter of great difficulty to 
keep track of the range of interests of 
parent companies in Britain or to know 
whether a particular British firm is a 
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parent, a subsidiary, or an associate of 


France, Germany and Italy. It is 
entitled Who Owns Whom: Continental 
Edition and is obtainable from the 
publishers at 14 Great College Street, 
London SW1, price four guineas a copy, 
inclusive of postage. 


Providing Wider Coverage 
in the Future 


If the new venture is a success, O. W. 
Roskill (Reports) state that details of 
companies in the other countries in 
Western Europe will be added, while the 
information on companies in the three 
countries already covered will be ex- 
panded and, of course, brought up to 
date. 

The number of changes in ownership 
of British companies in Who Owns 
Whom (United Kingdom edition) has 
been of the order of 20 per cent per 
annum. Similarly, whereas that edition 
listed 12,000 subsidiaries in its first 
issue in 1958, the number covered in 
the 1961 issue had grown to 19,000. 
It is accordingly expected by the 
publishers that a similar rate of change 
and a similar growth in size will apply 
to future issues of the continental 
edition. 

In the continental edition, all known 
subsidiaries and associate companies 
have been included, as well as com- 
panies registered both in the home 
country and in its overseas or former 
overseas possessions. This course has 





a certain group, so this position obtains 
with even greater force in respect of 
continental concerns. 

In order to provide a rapid guide to 
the ownership of companies in Great 
Britain, O. W. ROSKILL AND COMPANY 
(REPORTS) LIMITED prepared a directory 
in 1958 (Who Owns Whom) which was 
probably the first of its kind to set 
out the ownership of a wide range of 
British firms. It is a sign of the urgent 
need for such a work of reference that 
that directory has been published with 
increasing success during each of the 
last four years. 

Its progress has now resulted in the 
publication by the same publishers of 
a new directory which sets out more 
fully than is available from any other 
single source a long list of parent, 











subsidiary and associate companies in 





An example of sales emphasis was furnished by Dexion Limited on their stand 

at last month’s International Factory Equipment Exhibition .at Earl’s Court. 

To give an air of authenticity to their miniature factory, suitable sales slogans 
were painted on the dummy walls to imitate factory scrawling. 


been taken because it is not always 
clear, from the particulars available, 
where a firm has been registered. 
Consequently, the country where an 
overseas subsidiary concern is registered 
is not indicated in the book, although 
this information is sometimes obvious 
from the name of the company. 

The numbers of companies listed in 
the continental edition is 500 parent 
concerns and 3,800 subsidiaries and 
associates for France; 500 parent 
concerns and 3,200 subsidiaries and 
associates for West Germany; and 
70 parent concerns and 925 subsidiaries 
and associates for Italy. The larger 
number of subsidiaries and associates 
per parent concern in Italy is due to 
the effect on the average of a few very 
large groups, each comprising some 
50 to a 100 subordinate firms. 











The publishers report that the stan- 
dardization of abbreviations to be used 
for the different companies has proved 
a particularly difficult problem: the 
more so because there is sometimes no 
generally accepted standardization of 
name styles in the country concerned, 
especially in the use of full stops. 


Taking a Factory 
to an Exhibition 


DEXION LIMITED, producers of those 
versatile slotted angle construction 
systems, now employed for a wide 
variety of uses in works all over the 
world, built a miniature factory at last 
month’s International Factory Equip- 
ment Exhibition at Earl’s Court in order 
to show what their products can achieve. 

Their exhibit incorporated three-tier 
storage facilities, conveyor systems, 
benches, racks, gangways and stair- 
cases, all made from Dexion slotted 
angle parts and accessories. As was 
intended, the display presented a clear 
demonstration of some of the practical 
applications of this form of construction 
within a typical modern factory. A 
primary idea behind the erection was to 
suggest that a basic decision to make use 
of Dexion slotted angle would solve 
many factory erection problems. 

As will be seen from the accompany- 
ing illustration, a number of suitable 
sales slogans were “‘ scrawled’”’ on the 
imitation walls of the factory to give an 
authentic touch. The stand was 
designed by the company’s own exhi- 
bitions officer, Mr. D. Dullaert. 

A recent example of Dexion con- 
struction was the building of a new 
production line in three weeks at the 
Motherwell works of the Associated 
Electrical Industries. The materials 
employed were Dexion angle, punched 
strap and Glidewheels. The firm’s 
United Kingdom headquarters are at 
Maygrove Road, London NW6. Their 
products are manufactured in twelve 
overseas countries and, it is stated, 
they have a substantial sale in more 
than ninety countries. 


New Appointments 
and New Addresses 


BABCOCK AND WILCOX LIMITED have 
appointed Mr. !. F. Towell as their 
resident engineer at Sizewell nuclear 
power station, Suffolk. He will be 
responsible for the erection of the 
heavy mechanical engineering plant 
being supplied by the company for this 
580 MW station now being constructed 
by the English Electric, Babcock and 
Wilcox and Taylor Woodrow Atomic 
Power Construction Company Limited. 

Mr. Derek B. Chadwick, A.R.T.C., 
has joined StiLtite PRopucts LIMITED, 
15 Whitehall, London SW1, a member 
of the Turner and Newall group of 
companies, and will be responsible for 
their new filtration division. 

The gauging divisions of TEDDINGTON 
INDUSTRIAL EQUIPMENT LIMITED have 
been transferred as a unit to TEDDINGTON 
AIRCRAFT CONTROLS LIMITED. This 
change has been made in order to 
provide increased manufacturing, de- 
velopment and design facilities for 
Teddington air gauges. All communica- 
tions respecting these gauges should now 
be addressed to Teddington Aircraft 
Controls Limited, Cheapside Chambers, 
Cheapside, Reading, Berkshire. 

Headquarters of the engineering divi- 
sion of the DisTILLERS COMPANY LIMIT- 





ED are now at Enford House, 139-151 
Marylebone Road, London NWI. 
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Retarding Fire with an Intumescent Paint 


Evaluation of a make of fire- 
retardant paint by the Fire 
Research Station, according to 
a new “box” test they are 
developing, is recorded here 
together with several users’ 
comments. 


een makes of intumescent fire-retarding 

paints have come on to the market in 
recent months. However, for several years past, 
experience has been accumulating on one par- 
ticular brand which now carries the approval of 
several organizations. This is the product 
called Exolit Firestop made by Exsud Engi- 
neering. 

Since modification about two years ago it has 
been offered in two formulations which can be 
applied, as received, just like any other one-pot 
paints. The makers say that effective protection 
is afforded by one or more coats so long as the 
coverage per gallon is not greater than a figure 
varying from 99 sq. ft for acoustic board coated 
with one of the formulations (type FD) to 
216 sq. ft for soft fibre insulation board with the 
same formulation. On hardboard, both types 
(FD and SF) would be used at a maximum 
coverage of 144sq. ft. The material cost is 
about £3 a gallon. 


Treating Restricted 
Building Materials 


Tests carried out by the Fire Research Station 
at Boreham Wood have classified this coating 
(in these coverages) as being capable of raising 
the surface spread of flame property of many 
otherwise restricted building materials, such as 
soft fibre insulation board and soft wood, to 
Class 1 of BS476. For the first material men- 
tioned this means an improvement from Class 4 
(surfaces with rapid flame spread) to the 
class which is now required by the Thermal 
Insulation (Industrial Buildings) Act, 1957, for 
roof linings. 

Although it could be called delving into 
history, it might be worth quoting the comments 
made by some users of Exolit. In November, 
1958, Pirelli General Cable Works wrote to 
Exsud and reported the following. ‘A fire 
occurred in the kitchen of our works restaurant 
a week or so ago which could have developed 
into a serious conflagration. This was pre- 
vented . . . by the fact that, although the flames 
shot up to the northlight roof lining of the 
building, there was no flame spread, as the 
lining board had previously (about a year ago) 
been treated with Exolit which provided the 
protective foam barrier reaction to the heat 
exactly as claimed for the compound, thus 
enabling us to contain the fire and deal with it 
before it could get beyond control.’’ Pirelli 
now comment that they have used it on timber 
trusses, woodwork generally, steelwork and roof 
lining board and in their experience the paint is 
unequalled as a fire-retardant. 

On its handling characteristics, G. and C. 
Whittle, a firm of painting contractors, say that 
its handling qualities are “very fair indeed now 
that it can be obtained in a ready-mixed state. 
In the early stages,” they continue, “‘ we had to 
go to a fair degree of trouble in preparing Exolit 
on site and the pigmentation was also none too 
good; however, this is now considerably better 
and since it has been obtainable ready mixed, the 
earlier problems have been eliminated.” 

Mr. Furse, who is director of a firm of electrical 
and mechanical engineers, makes the personal 
comment that 18 gallons of Exolit were used on 
the interior of a lined wooden building, Whena 
fire occurred in September, 1960, he found 
that the paint was mainly responsible for 


containing the fire, which had only caused minor 
damage. 


A User’s Test and Conclusions 


A firm which has carried out tests of its own 
on the paint is Jaguar Cars. Following their 
unfortunate experience in 1957 it was considered 
by them that if this material were of any value as a 
firestop it would be most advantageous to use on 
the ceiling of the Jaguar factory. 

Jaguar’s laboratory tests involved making 
and setting fire to a model of the factory about 
4ft by 2ft 6in high with outer walls made of 
soft wood, split into two sections by a metal 
partition so that the larger part could be treated 
with Exolit and the smaller part left untreated. 
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A northlight roof was used having standard 
roofing glass on the one side and corrugated 
RPM material (made by Robertson Thain) on 
the opposite side, the underside of the latter 
being lined with insulation board. Arrangements 
were made to induce draughts and the whole 
was supported above a mixture of rubber, 
hessian and felt soaked in paraffin. 

Jaguar Cars found that in these tests, within 
14 minutes of ignition, the non-treated compart- 
ment was completely ignited and within 3 minutes 
was mainly burningembers. A total of 6 minutes 
from the time of lighting had passed before 
ignition of the treated areas took place, but within 
2 minutes after this, full ignition was proceeding, 
and the glass roof was melting. 

On the basis of these tests, Jaguars concluded 
that ‘ Exolit Firestop had a very appreciable 
delaying action at the time of fire commencement, 
which would give some additional time lag in 
the event of a fire to enable fire fighting apparatus 
to be brought on the scene. It would not be 
considered that this material is a full fire pre- 
ventative, and once fire has a good hold its value 
could be considered as cancelled. At the same 
time it is recommended that use be made of it 
purely upon its delay value, probably more 
particularly in departments where there is a 
greater than normal fire hazard.”’ Exolit has, 


in fact, now been used in protection of the 
insulation board lined roofing in certain areas 
of the works. 


New Fire Research Station Tests 
Subdivides Class 1 of BS476 


Since the tests carried out on Exolit by the 
Fire Research Station to BS476, it is interesting 
to note the emergence of a further “* box ” test, 
now under development by the Station. 

The Fire Research Station comment. that 
“the spread of flame test (BS476) can evaluate 
surface coatings in general, but it is when com- 
bustible materials have protection of such a 
nature as to bring them into the upper part of 
the Class 1 range that their performance is 
better measured by the box test. . . . This 
largely has the purpose of dividing Class 1 in 
the BS473 test into an upper and a lower category, 
the BS476 test into an upper and a lower 
category.” 

The apparatus for the new box test is illustrated 
here. The Fire Research Station say that the 
apparatus has been designed to measure, under 
rigidly specified conditions, the heat evolved 
from a sample of material. Classification of the 
material is obtained from the time/temperature 
curves recorded and, therefore, the results are not 
subjective as with the surface spread of flame 
test which relies on visual observations. 

The new test is, at present, being considered 
by a committee of BSI, for its substitution for 
the spread of flame test, but agreement has not 
yet been reached, according to the Fire Research 
Station. Until the test has been accepted and 
agreed, it is only possible to give tentative infor- 
mation about the construction of the apparatus 
and the classification of materials with it. 


Rating under New Test 


With this background, the Fire Research 
Station tests on Exolit in the box test can be 
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better appreciated. As reported in their FROSI 
No. 1624, the fire propagation test was performed 
on samples of fibre insulating board treated on 
one face with Exolit Firestop FD. 

The Station say “‘ the results indicated that 
in the early stages of a fire the contribution made 
to its development by fibre insulating board 
coated with Exolit Firestop FD at about 14 sq. ft 
per lb would not differ significantly from the 
contribution made by a non-combustible material 
under thesameconditions. As the fire developed, 
however, the coated board would give some 
assistance as its surface reached a temperature at 
which flammable gases were given off. It is 
reasonable to expect that, with heavier coatings, 
giving improved insulation, the stage when a 
combustible board would help in the growth or 
severity of a fire could be further delayed.” 
Exsud Engineering Limited, 55/56 Aldgate High 
Street, London EC3. 
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selecting Plastics 
for Laboratory Building 


Shell Chemical Company have just opened a 
new plastics laboratory at Carrington to provide 
echnical service and advice to customers. The 
architect for the laboratory was Mr. Ronald 
Fielding, F.R.I.B.A., who, in consultation with 
the laboratory manager, included plastics in 
the building wherever it was functional and 
echnically desirable. The following comments 
are recorded by them about the choice of plastics. 

Plastic faced sheeting was assembled success- 
fully in the rigid grid of the curtain wall and 
patent glazing. Stelvetite was selected for the 
curtain walling where the edge of the metal 
backing could be protected by glazing beads, and 
Vulcalon panels considered more suitable for 
the removable panels in the patent glazing 
because it was possible to have these made with 
the plastic returned along the edges as a protec- 





tion. 

Plastic sheeting was rejected in favour of 
asbestos for infilling between exposed concrete 
frames because of difficulty in taking up the 
dimension tolerance of the structure, limitation 
in sheet sizes, extra expense and requirement of 
easy cutting and replacement for inserting grilles 
ata later date. 

In spite of repeated site instructions concerning 
protection, the Stelvetite was easily damaged 
and it was not easy to clean off cement marks. 

Pvc down pipes were very satisfactorily cast 
into the concrete columns under factory con- 
ditions but the site fixing of the pvc gutters to the 
machine hall gave a problem not experienced 
with cast iron; special clip brackets were required 
to prevent the light sections being blown away. 

The pvc flooring was very easily site welded 
but some movement tolerance was required 
under the perimeter skirtings to allow for 
dimensional changes for about a week after 
laying. In some cases the sealing of the floor did 
not follow immediately and cleaning was difficult. 
Pye skirtings were not selected as it was felt 
that they could not be integrated with the special 
skirting trunking. 

Both plastic finished asbestos and expanded 
polystyrene ceiling tiles were considered and 
rejected in favour of. painted asbestos. The 
reasons were expense, possible discoloration 
and the fact that a small fire on a laboratory 
bench would cause damage requiring replacement 
rather than repainting. 

Plastic faced chipboard was considered par- 
ticularly suitable for the long uninterrupted 
window cills in the office block, the jointing 
being made by a factory-prepared secret tongue 
and groove, and the front edging by a simple 
gluing operation on site. Similar materials 
have been used on the laboratory benches. 
Attractive patterns were chosen and imitations 
ofnatural wood were avoided since a comparison 
with the natural timber used would have shown 
up the dead quality of imitated graining. The 
fxing of the plastic faced plasterboard in the 
machine hall was carried out very speedily 
and the self finish avoided a later use of scaffold- 
ing for decoration; used in this position it was 
not damaged by other works. 

The installation of polyethylene cisterns was 
satisfactory but workmen tended to treat the 
polypropylene sinks as though they were the 
standard fireclay article and these had to be 
replaced. 

The pve electrical conduit resulted in a slight 
improvement in the total number of man hours 
normally required; the material proved quite 
durable and the only fractures experienced 
were due to the carelessness of other building 
trades. In some cases the flexible polyethylene 
water pipes were laid on the floor of the ducts 
but for the high pressures used the specialists 
preferred to fix the pipes on continuous angle 
upports; the traditional method of hanging 
metal pipes accounts for the prejudice against 

fixing Plastic pipes on the trench floor. Economy 
in building restricted the duct sizes and great 


‘are was required to site all plastic service pipes ‘ 
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and conduit well clear of steam and heating 
pipes. 

Vulcathene laboratory drainage lines were easy 
to erect but some of the fittings proved rather 
cumbersome in the restricted space behind the 
benches. Problems of wear and weathering are 
still to be examined but it is anticipated that self 
finished materials, which are easy to maintain, 
will retain a freshness which should be accentuated 
by the mellowing brickwork, concrete and timber. 


Monolithic Linings 
for Aluminium Furnaces 


In converting their aluminium holding furnaces 
from oil and gas to electricity, it is reported that 
High Duty Alloys are using monolithic lining 
construction. 

The insulation material is a mixture of vermicu- 
lite and Ciment Fondu, and is said to withstand 
temperatures of 900 to 1,000°C. The insulation 
is shaped to hold the electrical heating unit 
within which the crucible holding the molten 
alloy is placed. The thickness of the insulation 





is 7in with refractory bricks cast on the top 
ledge to support the steel casing of the heating 
unit. Forty furnaces have been lined in this 
manner so far at HDA for use in their pressure 
and gravity casting shop. 

High Duty Alloys Limited, 89 Buckingham 
Avenue, Slough, Bucks. 


An Application of 
Ptfe-Coated Glass 


An application for ptfe-coated glass fabric has 
been found on the Harnden-Schjeldahl poly- 
ethylene bag making machine manufactured by 
C. A. Harnden of Cheshire. One of these 
fabrics, made by Fothergill and Harvey, is used 
on the heat sealing unit to prevent the electrically 
heated sealing knife from making direct contact 
with the polyethylene, thus preventing sticking. 
The knife is said to operate at a constant 
temperature of about 400° F and is covered with 
a 0:003 in thick Tygaflor fabric sheath which 
transfers heat to the polyethylene, making a seal. 
The seal is thus made between the sheathed 
knife and a Tygaflor covered rubber pad. Both 
sealing surfaces are kept clean by a suitable 
solvent and the quick release properties of the 
ptfe-coated glass ensure that no sticking of 
polyethylene to sealing surfaces takes place. 
Tygaflor fabrics are made by applying a 
coating of ptfe to woven glass cloths. Fothergill 
and Harvey claim that they are completely 
inert to all chemicals, acids, solvents and fuels 
with the exception of molten alkali metals, 
fluorine, and chlorine trifluoride. In addition, 
the ptfe coating and glass fabric can withstand 
temperatures from —100 to 250°C. These 
release fabrics are said to have a very low moisture 
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absorption, to be fungus-proof, and to have high 
resistance to abrasion. 

Fothergill and Harvey Limited, Littleborough, 
Lancashire. 


Machinable Carbide. 
Used for Coining Steel 


An unusual steel-bonded carbide, used in coining 
dies for more than a year by Arnold Schwinn 
and Company of Chicago, Illinois, USA, is 
reported by the makers of the carbide to have 
cut production costs, decreased downtime, and 
improved product quality. 

A product of Chromalloy Corporation’s Sinter- 
cast Division, Ferro-Tic C is a sintered com- 
posite of titanium carbide particles embedded in 
a tool steel matrix. In the annealed state, this 
eo carbide can be sawn, drilled, turned, 
reamed, or threaded with standard equipment, 
according to Sintercast. Once hardened to 
Rockwell C71 by conventional heat treating 
procedures, the carbide has good wear-resistance. 
Thus tools can be made in the shop. 

In the Arnold Schwinn application, rough- 
shaped 4 in thick mild steel plate cylinders about 
1 in long with locating slots at one end are cold- 
coined to final shape and size. They are for 





bicycle cams. The last coining operation is 
described by Sintercast as a severe one as with 
one stroke of the press it swages the uncut end 
into a triangular shape, reduces the bushing’s 
length about # in, accurately locates and sizes 
the cam slots, and achieves a precise outside 
diameter. 

Previously, with high-carbon high-chromium 
dies, it is reported that only about 20,000 cams 
were produced before reworking was necessary. 
Considerable grinding was required, and total 
reworking time ranged from 8 to 15 hours. 
Furthermore, tool steel dies had to be scrapped 
after only 4 to 5 renewals despite increasing the 
parts tolerance by 0-008 in to prolong die life. 

Made of Ferro-Tic C, the same coining die 
produced 100,000 cams before even superficial 
polishing was needed. Anticipated service life 
of the machinable carbide die, based on a 
0-007 in tolerance, is said to be about 34 million 
cams, an increase of 30 to | compared with tool 
steel. 

Sintercast Division, Chromalloy Corporation, 
171 Western Highway, West Nyack, New York, 
USA. 


Cold-Setting Rubber 
Detects Metal Cracks 


Silcoset silicone rubbers, made by ICI, are now 
reported to be applied by Westland Aircraft 
of Yeovil to examine internal surfaces of aircraft 
struts and spars. 

These silicone rubbers cure when a catalyst is 
added. Westland Aircraft allow the rubber to 
cure in contact with internal surfaces of metal 
and then inspect the casting after it has been 
withdrawn. ICI say that the impressions are 
found to be so good that any faults are shown in 
accurate relief on the surface. 

Imperial Chemical Industries Limited, Millbank, 
London SWI. 
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Work Study Approach to Coal 


For the past six years, Britain’s 
oldest and biggest industry, 
the coal industry, has been 
using work study techniques. 
Over 10,000 method study in- 
vestigations have been made 
and work measurement has 
also been used, mainly for es- 
tablishing correct manning. 


INCE November, 1955, when the National Coal 
Board decided that the time was opportune 
to introduce work study to Britain’s coal mines, 
over 10,000 method study investigations have 
been carried out into most aspects of production 
in the industry. As shown by the breakdown in 
Table I, these investigations have included 
studies of stockyard layout, materials supply and 
distribution, transport from coal face to wagon, 
tunnelling techniques and, perhaps most econo- 
mically significant of all, coalface mechanization. 
Indeed, it is true to say that method study has 
become vitally necessary to ensure high utilization 
of the equipment introduced during the NCB’s 
current mechanization programme. 

The board’s awareness of the usefulness of 
method study goes back to 1951 when a firm of 
consultants was brought in to carry out a pilot 
survey of the opportunities for using the tech- 
nique. It might seem that a strangely long 
period then elapsed before the introduction of 
method study, but, in an industry as old and as 
big as coal mining, this was a step which required 
careful consideration and planning. To have 
embarked upon it precipitately could have 
created human relations difficulties which might 
have prejudiced applications for several years. 

At present some 52 per cent of coal getting in 
this country is mechanized, but Lord Robens has 
said (and one has the impression that he means 
it) that this figure will be stepped up to 80 per 
cent by 1965. This is going to impose a consider- 
able work load on the board’s method study 
engineers not only in studying existing mechaniz- 
ation but—an increasingly important part of 
their function—in forward planning for projected 
installations. 

Another current tendency which makes method 
study more important than ever is manpower 
wastage. Though the mechanization programme 
is alleviating the manpower position to some 
extent, the board is faced with the problem that 
138,200 men have left the industry since 1954, 
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cutting the present number employed down to 
562,000. At the same time, output must be 
maintained.. This means that unproductive 
jobs must be pruned, systems and organizations 
must be streamlined, and the most efficient 
‘balance must be struck between face workers 
and other operatives, below and above ground. 

The industry now has almost 400 work study 
engineers, eleven of them based at headquarters 
and the remainder dispersed among the divisional 
and area boards. The breakdown between the 
divisional boards and headquarters is in Table II, 
which shows that the engineers are spread widely 
through the industry, though it is significant 
that the East Midlands Board, which has made 
most progress with power loading installations, 
also has the biggest complement of methods 
engineers. It is also the coalfield with most 
experience of work study and so presents less 
of a human relations problem (always the biggest 
problem to handle in any work study application) 
than the other coalfields. 

Four hundred work study engineers is a com- 
paratively small number for an industry employ- 
ing over half a million men and operating 
through over 670 pits. To increase this number 
of engineers the board’s work study school at 
Hastings is now training engineers at a rate of 
70 per year though, unfortunately, there is 
currently a wastage rate of all work study 
engineers of approximately 13 per cent per year. 
This latter figure is uncomfortably high for the 
board’s own good but, if it is any consolation, 
this must mean that other employers think 
highly of the products of the work study school. 

The ages of people passing through this training 
range from the early twenties to the early forties 
with the average in the late twenties. All trainees 
are drawn from within the industry (it is probably 
true to say that a by-product of opening up the 
method study branch has been an opening up 
of new career opportunities within the board) 
and they include various types of electrical and 
mechanical engineers and cost accounting clerks. 


Fig. 1 “Before and after” layouts of a stockyard 
of a:colliery producing 345,00) tons a year. 


TaBLe I!:—The Distribution of the NCB’s Methods Engineers 
between the Divisions and Headquarters. 
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They are trained not only in method study 
but in work measurement, pre-determined times 
ergonomics photographic techniques and report 
writing. They are also given practical factory 
experience. Thus the individual engineer gains 
a broad training and experience, and the board is 
supplied with a staff who are able to deal with 
the more sophisticated work study techniques, 

In addition to training work study engineers. 
the school has the equally important job of 
putting on work study appreciation courses for 
colliery managers and union representatives. 
These courses have helped greatly in smoothing 
the way for method study applications but it 
seems that the number of courses will have to be 
increased, perhaps extending to more colliery 
workers themselves, if progress is to be made as 
quickly as Lord Robens intends it should. 


STOCKYARD LAYOUT 


One field in which method study has been 
applied with particular success is that of stock- 
yard layout. Considerable economies have 
already been made from laying out stockyards 
according to method study principles and from 
setting up efficient procedures for handling and 
distributing colliery materials. As with many 
belonging to manufacturing firms, colliery 
stockyards have tended to develop in an acc 
dental pattern, so that access for mechanical 
handling equipment has been poor, stock levels 
have often been higher than necessary, and stock 
rotation has been difficult. Since the coal 
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Fig. 2 Old and new methods of unloading supplies 


for the coal face. Now, wheeled materials tubs 
are simply run off a specially adapted mine car 
chassis into a siding. 


mining industry spends £168 million a year on 
materials these latter points are important. 

An example of a method study application in 
a stockyard is demonstrated in “‘ before and 
after’ layouts in Fig. 1 opposite. This stockyard 
serves a colliery producing 345,000 tons of coal 
a year and employing 1,217 men, and the 
investigation took two methods engineers two 
months to complete. As a result of their study, 
the new stockyard was resited nearer the mine 
shaft and in an area only a quarter of that of the 
original yard. This involved resurfacing the 
yard, stacking materials in an orderly fashion, 
and introducing a fork-lift truck. A standard 
gauge mine car track is now used throughout. 

Once the yard had been reorganized in this 
way, it became practicable to introduce a stock 
control system. This application cost £11,450 
and cut the stockyard staff by 14 men and made 
an annual saving of £6,230. Since January, 
1960, 120 stockyard studies have been com- 
pleted and, in some cases, stockyard gangs have 
been reduced to two or three men. 


SUPPLYING THE COALFACE 


In making stockyard investigations, however, 
the NCB’s method study branch always treat the 
stockyard as an integral part of the materials 
supply and distribution system of a pit. Indeed, 
it is necessary to think of the whole mining 
process, from the stockyard through materials dis- 
tribution to the development and coal face work 
and thence from the face to distribution of the 
product, as an integrated whole, for any saving 
in one section can be negatived by a bottleneck 
elsewhere. The physical limitations of mining 
make this integrated product flow more crucial 
than in most types of manufacturing industry. 

Though it is true that mechanization at the 
coalface has reduced the quantities of materials 
to be supplied to it in some respects, the materials 
required for these mechanical units tend to be 
bulkier and heavier than those needed for hand 
worked units and, to maintain high machine 
utilization, it is vitally important that they 
are in the right place at the right time. For this 
reason, the method study branch have paid 
particular attention to materials distribution and 
underground haulage studies. On this type of 
application it is the usual practice to include in 
the study team the member of the colliery staff 
who is to have responsibility for making the 
system work. This is a practice often followed 
by consultants and work study teams. 

_ One improvement in materials distribution 
introduced by the method study branch is shown 
in the two illustrations in Fig. 2. In the upper 
illustration is the cumbersome original method 
of unloading materials by hand. In the much 
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Fig. 3 A mono-rope installation, a low-cost means 
of maintaining materials flow. 


quicker and more efficient post-investigation 
method in the lower illustration the mine car 
chassis has been adapted to carry wheeled 
material tubs which are simply swung round and 
pushed into a siding at the off-loading point. 

In both this improvement and in the installa- 
tion of a mono-rope, shown in Fig. 3, compara- 
tively inexpensive ways have been devised of 
maintaining materials flow. The mono-rope 
is used for transporting small loads independently 
of the track haulage system. It is particularly 
useful for salvage work and for serving parts 
of a mine which require only small quantities of 
supplies. In the illustration it is being used to 
transport conveyor belting. 

Sometimes, however, the required flow of 
materials is such that a more sophisticated 
haulage system is necessary to transport materials 
to the face and to remove the end-product. 
One of the ways in which the method study 
branch has met this requirement in some pits is 
by the introduction of a Hunslet diesel tractor 
of the type illustrated in Fig. 4. 

The method of transporting coal from face to 
wagon is a vital integral part of the transport 
system and, indeed, of the whole operation of a 
mine. It is, of course, made more vital by the 
higher production rates from mechanized faces, 
and before a power loading system is installed 
it is essential to ensure that it matches the 
output from the face. As well as haulage studies, 
the method study branch has therefore carried 
out over 1,000 shaft studies to eliminate what is 
probably the biggest potential bottleneck. 


AT THE COALFACE 


Another operation which has been method 
studied extensively is the driving of tunnels. 
As a result, the average rate of tunnelling is now 
16-7 yards per week compared with 11-2 yards 
as recently as 1958. The normal first step’ in 
tunnelling studies is to examine and set up 
maintenance schedules for the tunnelling equip- 
ment. Then the individual tunnelling operations 
are studied, followed,by studies of the materials 
and dirt handling systems. Finally, using the 
evidence of these studies, interference time is 
eliminated as far as possible and a job speci- 
fication drawn up for each driftman. 

As shown in Table I, and as might be expected, 
the greatest number of method study investiga- 
tions—nearly 2,500 in all—has been made at the 
heart of the mechanization programme, at the 
coalface. When one considers that a power 
loading installation—such as that in Fig. 5— 
together with its ancillary equipment might 
cost anything between £60,000 and £100,000, 
it is clear that high utilization is an economic 
necessity. There are now nearly 1,500 power 
loading installations in British coal mines. 

These, too, are the applications for which 
work measurement has often been introduced 
to set standards of performance for power 
loading units and to calculate the correct 
manning to maintain that performance. In one 
of the NCB divisions, where the technique has 
now been in use for four years, it is said to have 
made a positive contribution to the high efficiency 
of the mechanized faces. 640 work measurement 
face studies have been completed in the past year. 

Work measurement has been applied quite 
widely to other than face work, sometimes at the 


Fig. 4 A diesel tractor, a more sophisticated 
means of maintaining materials flow. 


request of the union. The NCB has been fairly 
circumspect about forcing the pace of acceptance 
of work measurement, which is probably why 
the department is called the Production Depart- 
ment’s “‘ method study ”’ branch, instead of the 
** work study” branch. This circumspection is 
understandable because of the human relations 
factor in such an old and traditional industry, 
but the pace of acceptance, one fancies, would 
accelerate naturally if yet more work study 
appreciation courses could be put on for the 
actual colliery workers as well as for colliery 
managers and union representatives. 


FOLLOW UP 


At all events, it certainly appears that work 
measurement has proved its usefulness in the 
industry as a follow-up to method study. 
When the engineers have accumulated a larger 
log of work measurement application results, 
the time might even be ripe for using 
synthetic data (in fact they have already been 
used in the East Midlands Division). When the 
board’s use of work measurement reaches the 
stage where all its colliery employees are paid 
on the basis of standard times, it seems Icgical 
to the outsider that the NCB will have the 
definitive answer to those critics who contend 
that it is not in the national interest to invest 
more capital in the industry unless wage rates 
are geared directly to productivity. 

More immediately, however, the future role 
of the method study branch can be seen as 
ensuring the success of the mechanization policy, 
eliminating wastage, and making the most of 
the available capital. In this, both method study 
and work measurement will be necessary. 

Method study can also be seen as service 
which, by method study proper and through 
the fact-finding cum trouble-shooting projects 
which are known in the industry as “ Information 
for Management” studies, can help manage- 
ment and form a basis for other techniques, such 
as production control and stock control. 

In discussing the future possibilities of method 
study in coal mining, one fact does become clear. 
The National Coal Board is going to need even 
more work study engineers. 

The National Coal Board, Hobart House, Gros- 
venor Place, London SW1. 





Fig. 5 A power loading installation must be kept 
highly utilized to be economical. 















On the Shelf 


By Frank H. Smith 


pitas me right in my soft spot is Trans- 
actions Volume XXXI of the Newcomen 
Society. I do not need to tell my reader (but I 
will) that this body preserves (in print and 
otherwise) the history of engineering. The 
Transactions are published by Heffer. I wish I 
could give a proper review (were I competent) or 
even list the whole index but among its contents 
are “The Automotive Inventions of Ettore 
Bugatti’? (and the author had me chasing a 
Bugatti aeroplane); “‘ The Early Steam Engine 
in Derbyshire ’’; ‘‘ Essex Windmills”; “‘ The 
Structural Use of Iron in Antiquity ’’ and many 
others. All tastes catered for. If- you want 
details of membership, write to the Society, 
Science Museum, London, SW7. 

The Presentation of Technical Information 
Group (Hon. Sec. B. C. Brookes, University 
College, Gower Street, London WC1), known 
by me as the Kappists, have published a paper 
The Reviewing of Technical Books, by F. P. 
(on the cover)—E.P. (inside and correctly)— 
Ward. He should know. He was for some time 
a Deputy Editor of the paper that publishes 
“* On the Shelf.” 

I wish I could whip up some enthusiasm about 
atomic energy literature but like cheesecake—too 
much of it makes you sick. Now and again “they” 
send me the lists of publications available to the 
public issued and compiled by the UKAEA, 
Harwell, Didcot, Berkshire. It makes me tired 
just to read about atomic energy and I’m quite 
certain that all this Aldermaston stuff is respon- 
sible for my constant feeling of pre-Phyllosan. 
As my young son tells me, if it fortifies the 
over-forties it might easily fiftify the over- 
fifties. And just after writing this I looked at an 
Academic Press leaflet advertising three new 
volumes on “ Progress in Astronautics and 
Rocketry,”” Vol. 3 of which is Energy Conversion 
for Space Power. Where is all this energy 
getting us? 

Some crafty type at 36 Bedford who has 
noted my irascibility (ENGNG., 10 Nov., ’61, 
p. 622) about management mystique has sent 
me two lots of McGraw-Hill’s latest batch of 
ads for about half a dozen books on the subject. 
One title seems to be out of context, Water 
Conditioning for Industry, which seems to suit 
the medical section better. 

Well, I’ve never before seen a journal like 
Paper Facts and Figures (Paper Facts and 
Figures Ltd., 47 Gresham Street, London EC2— 
30s per six issues) but I’ve no doubt it fills a long 
felt want. It is more like a railway time-table, 
with all the particulars given of every con- 
ceivable type of paper. Section 1, Mill branded 
printing papers; Section 2, Mill branded writing 
papers; Section 3, Mill branded boards and 
other papers, and Section 4, Merchant section. 
As a lover of really good writing paper this made 
my mouth water. Incidentally, don’t you like 
that slogan that has appeared in the ads, “ the 
paper with the crisper whisper ’’? 

Whatever the views held on the Science 
Abstracts attitude to UDC, I am sure many 
people will be pleased to hear that Vols. 1-5 
(1898-1902) of the Abstracts have been reprinted 
by Butterworth (4-5 Bell Yard, London WC2): 
£53 10s the set. Or £10 14s each volume may 
not sound so shattering to you as it does to me. 

The library of C. A. Parsons and Company 
Limited, Nuclear Research Centre, Fossway, 
Newcastle upon Tyne 6, must have some sort of 
forcing bed for bibliographies. No. 3 has now 
hatched and is Bibliography on the corrosion of 
aluminium, steels and zirconium in steam and 
water, by a Mr. T. D. Wilson. I always thought 
zirconium was a musical instrument. Something 
like a pornograph but with more valves. 

Isn’t it lucky for you lot that I do not belong to 
Equity ? 





Miniature Bearings 


Instrument Ball Bearings. By P. J. Geary. 
British Scientific Instrument Research Associa- 
tion, South Hill, Chislehurst, Kent. (21s) 


In many instrument mechanisms there are 
essentially two systems, one of which is fixed 
and the other capable of relative movement. 
It is often desirable that the movement of the 
latter system should bear some simple relation to 
an electrical input and that its movement should 
follow changes in the input signal in a minimum 
of time. Another most important considera- 
tion is that the expenditure of energy within 
the instrument itself should be as small as 
possible. 

To fulfil these conditions it is therefore 
necessary that in addition to other features of 
design, such quantities as mechanical friction 
and heating should be reduced to the lowest 
possible values. 

The reduction of mechanical friction is entirely 
a matter of correct design, and the most generally 
adopted method is to provide the moving system 
‘with one or more finely polished pivots on the 
axis of rotation which engage in suitable bearings 
supported from some fixed part of the instrument. 
Such a method of support is both robust and 
reasonably independent of levelling but if the 
angular position of the rotating member is 
entirely dependent upon an electrical input a 
position error will exist and its magnitude will be 
some function of the difference between the 
deflecting torque and the frictional torque. 

In order that the frictional torque shali be 
small the radius of the contact surface between 
the pivot and bearing must be small. On the 
other hand, the life of the bearing is largely 
dependent upon the pressure per unit area of the 
contact surface, and with heavy movements this 
pressure may reach very high values. 

The modern trend towards miniaturization of 
instruments and the rapid development of tele- 
metering techniques has rendered the plain 
cylindrical bearing largely obsolete and encour- 
aged the production of small precision ball 
bearings because only with these is it possible 
to maintain accurate relative location of fixed 
and moving members together with a high 
degree of freedom from frictional torque. 
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This book. the fourth in a series survey; 
instrument parts, differs from the preyioy 
publications in that ball bearings are ge 
purchased by the instrument constructor as , 
specialist product, so the author has inchudeg 
the most essential information regarding the 
applications of these bearings, together with 
discussions on their functional characteristics, 
rather than considerations of design and many. 
facture. 

The ten chapters which the work contain, 
cover an exceptionally wide field and the author 
by writing this book, has bridged a gap between 
the practical applications of ball bearings fo 
large machines and for small instruments, 

The first three chapters are occupied by an 
introduction to the subject, a description of 
types of ball bearing and a discussion on dimep. 
sional tolerances and geometry of ball bearing 


‘components. 


Chapter four covers internal clearance and 
radial and axial yield of ball bearings, speciaj 
reference being made to the modifications 
caused by the tightness of the fit on the shaft and 
in the housing. 

The performance of ball bearings is the 
subject of chapter five and the field covered 
includes runout, smooth running and frictional 
torques of bearings. 

Among the most important factors for the 
satisfactory operation of these bearings is the 
effect of faulty handling and mounting. Both 
of these features are considered in detail in the 
two following chapters and it is felt that the 
six pages concerned contain particularly sound 
advice. 

The last three chapters cover the elimination 
of radial and axial play of a shaft by preloading, 
lubrication of bearings and load capacity and 
fatigue life. 

Numerous references are given at the end of 
most chapters and a bibliography for further 
reading is given at the end of the book. 

This is a book which can be safely recom- 
mended to all who are concerned with the design 
and assembly of instrument mechanisms. 


H. F. HARRISON 





Evolution of the Pile 


Pile Foundations. By RoBertT D. CHELLIS. 2nd 
Edition. McGraw-Hill, New York and London. 
(£6 4s) 

Gradual evolutionary changes have been taking 
place in recent years in the subject of pile founda- 
tions and these can be broadly grouped into 
rationalization of design, new processes or 
methods, and the uses of materials in new 
forms. 

Certain changes in the approach to design 
are based on the realization that a pile foundation 
consists of not just a number of individual piles 
but of the combination of all the piles and the soil. 
In addition the use of preliminary soil investi- 
gation, examination, and interpretation based on 
soil mechanics has gradually come into wider 
use until now it is the exception rather than 
otherwise to install piles in soils of unknown 
characteristics. The second edition of this book 
refers to advances in knowledge and practice 
which have taken place since the first edition 
appeared ten years ago and the bibliography has 
been enlarged still further. 

The importance of loading tests in the deter- 
mination of the carrying capacity of piles is 
being more generally realized, but unfortunately 
this provides no automatic solution as further 
problems immediately arise. Having carried out 
a load test to failure there is as yet no general 
agreement regarding the method of then deter- 
mining either the working load or the ultimate 
load of the pile—Chellis lists seventeen different 
criteria which are in use, and there are others. 


Normally it is economically possible to test load 
only a smell percentage of the piles on a site, 
and there still remains the question of dealing 
with all «he untested piles. Are these to be 
driven tc the same set as the tested pile, or to 
the same level, or to the same penetration into 
the raain bearing stratum? There is no simple 
answer as soils are very variable in their proper- 
ties even over short distances, while cohesionless 
eands and gravels will have their density altered 
by the driving of each pile. 

In addition to the use of load tests and the 
application of soil mechanics it is also possible 
in appropriate cases to obtain a further check 
by employing a dynamic pile driving formula. 
Chellis deals with this aspect and also examines 
the relative reliability of different dynamic 
formulae. He decides that a formula of the 
Hiley type is to be preferred for those cases 
where a formula is applicable and deals with it in 
detail, but also refers to recent work on the 
solution of the wave equation of stress propaga:: 
tion through a pile making use of modern 
computers. 

The interesting sketches of primitive and 
medieval pile drivers inside the covers of the 
book illustrate how little basic change there has 
been generally in the methods of installation of 
piles until relatively recent times. Comparatively 
new developments are diesel hammers, specialized 
equipment for the installation of large diameter 
bored piles, and the method of driving using 4 
drop hammer operating inside a thin permanent 








RING 


rveying 
TEVIOUs 
or as a 
cluded 
ng. the 
T with 
eTistics, 
manu- 
Ontains 
author, 
et Ween 
ngs for 


by an 
‘ion of 
dimen. 
bearing 
ce and 
Special 
Cations 
aft and 


is the 
overed 
ictional 


for the 
is the 

Both 
in the 
at the 
sound 


ination 
ading, 
ty and 


end of 
further 


recom- 
design 


ISON 


st load 
a site, 
lealing 
to be 
or to 
n into 
simple 
roper- 
ionless 
altered 


ad the 
ossible 
check 
rmula. 
imines 
namic 
of the 
cases 
h it in 
yn the 
paga-: 
odern 


> and 
of the 
re has 
ion of 
tively 
alized 
meter 
sing a 
Janent 





ENGINEERING 15 December 1961 


tube and striking on a concrete plug at the base 
of the pile. Installation of piles by vibration 
methods is being studied in several countries, 
and pile vibrators have already been used on 
actual construction projects in the USSR, 
though it would appear that these methods are 
mainly applicable for the driving of steel sheet: 
piling. In the last ten years or so larger and 
Jarger hammers have become available as is 
shown by reference to the book’s extensive tables 
of different types and makes. There is however 
a growing tendency for pile hammers to be used 
in conjunction with large excavator cranes and 
hanging leaders, rather than with pile frames. 

In this country concrete is still the most 
common material for bearing piles, whether these 
are of the precast or in situ type. In situ types 
are however now being used in_ increasing 
numbers and it is interesting to note that several 
systems incorporate permanent shells or casings. 
Another trend is the use of bigger piles to carry 
larger loads. For driven piles this requires 
much heavier hammers and associated plant 





The Silent House 


Field Measurements of Sound Insulation between 
Dwellings. By P. H. PARKIN, H. J. PurKIs and 
W. E. ScHoes. National Building Studies: 
Research Paper 33. HM Stationery Office. 
(35s) 

Increasing attention is being paid to the problem 

of noise in modern communities and the growing 

pressure of public opinion may well lead in time 
to new legislation to reduce traffic and other 
noises at source. 

Particularly since the end of the war—though 
some work was carried out during the war— 
there has been a correspondingly growing 
interest in the field of sound insulation of build- 
ings and the Building Research Station have 
carried out a large number of field measurements. 
Three social surveys have also been carried 
out to assess the types and levels of noise which 
cause nuisance, and the insulation required. 

Much of this work has already been published 
in full or in summarized form in Building Re- 
search Station Digests and elsewhere, and the 
chief value of fhis book rests in the collecting 
together of all this information into one volume 
and the publication of some of the results in more 
detail. Over three-quarters of it consists of 464 
data sheets giving details of field measurements 
on an equal number of different wall and floor 
constructions and for this reason alone it will 
find its way on to the bookshelves of most 
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as the effective weight of hammer required is a 
direct function of the working load, but newly 
developed mobile equipment is now available 
for the installation of large diameter bored piles 
which can carry very large loads on a single pile. 
Steel H-section bearing piles have been employed 
for many years in the USA for all types of struc- 
tures including important bridges and buildings, 
though the use of this type of pile should increase 
here as suitable steel sections have now become 
available from several mills in the United 
Kingdom. 

Pile foundations are purely functional and 
design consists in the determination of an arrange- 
ment of piles which will support the given struc- 
ture satisfactorily at lowest overall cost. Thus 
selection of one or more suitable types, choice of 
installation procedure, estimation of pile length 
and carrying capacity of both single piles and the 
whole foundation, and estimating relative costs, 
are all part of the design sequence. This book 
of about seven hundred pages covers all these 
aspects logically and comprehensively and with 


Publications 


its detailed bibliography, many tables and 
appendices, is recommended both for the 
specialist and for those who are only occasionally 
concerned with piles. There is in fact no other 
textbook in English which deals with the subject 
as a whole and with all types of piles. 

It is knowtrthat considerable further research 
and work both in the field and laboratory is still 
needed before the design of pile foundations 
can be put on a completely rational basis. 
Nevertheless the state of our knowledge is 
considerably greater than it has been and there 
is now no excuse for the use of pure rule-of- 
thumb procedures or even guesswork. In all 
pile foundation design and construction the 
engineer’s experience is a major factor but as 
Chellis says, ‘“‘ The experience of one person 
is a plant of slow growth.”” Every possible aid 
should therefore be used and this includes the 
experience of others, as collected and described 
in this book. 


G. M. CORNFIELD 





architects’ and engineers’ offices. No doubt these 
data sheets will be well thumbed and much 
quoted in the future, to justify not only the 
constructions described but also many modifica- 
tions of them, in spite of clear warnings in the 
book that small structural changes can have 
large sound insulation effects. 

The most disappointing feature of all the work 
done in this field is its failure to establish any 
reliable theoretical background to enable predic- 
tion of sound insulation values of new forms of 
construction or systematic development of im- 
proved sound insulation systems. 

The mass law still remains as the only theoretical 
guide to sound insulation and the results pub- 
lished here, together with the descriptions of 
them, serve chiefly to indicate how rough a guide 
this is and how inaccurate predictions based on it 
can be. Similarly a whole host of odd facts are 
reported, but go largely unexplained. For 
example, the airborne sound insulation of a solid 
concrete floor is shown to be improved by 3 to 6 
decibels by the addition of a lightweight concrete 
screed, but a similar screed apparently has no 
such effect on the insulation of a hollow concrete 
floor. Similarly wood-wool slabs as a wall lining 
on battens are shown to make little change to the 
airborne sound insulation of the wall, but wood- 
wool slabs used as permanent shuttering give a 
serious dip in the insulation graph for frequencies 


above 1,000 cycles per second. Other cases 
indicate clearly the serious way in which flanking 
transmission can affect the insulation of the 
structure, but no guidance is given as to how such 
transmission can be estimated. 

Studies of the results of the social surveys also 
leave many unanswered questions. In one group 
of people interviewed in survey number two— 
occupying houses mostly in secluded streets with 
9 inch party walls—traffic noises were com- 
mented upon three times as much as all other 
indoor noises. 

With the growth of traffic in the intervening 
years, one wonders what the result would now be 
and whether the insulation of the outer walls and 
windows is not perhaps becoming more im- 
portant than that of party walls and floors. 
One also wonders whether architects might not 
profitably devote more time to layout and plan- 
ning and less to structural insulation as a means 
of combating noise. 

When the reader finishes this book, he will 
probably be more conscious of the volume of 
work still needed than the volume of work that 
has been done. Since the book claims to be 
written mainly for those engaged on research 
and development work, it might therefore be said 
to achieve its object. 


C. Hosss 





Between Engine and Wheels 


Automatic and Fluid Transmissions. 
Gites. Odhams Press. (45s) 


An up to date review of vehicle transmissions, 
with special attention to automatic versions, is 
long overdue, and this book, therefore, sets off to 
a good start by seeking to fill a definite gap on 
the library shelf. It is particularly fortunate 
that Giles has concentrated his thoughts on the 
situation as far as European vehicles are con- 
cerned, since, in the field of the small car par- 
ticularly, the picture regarding the commercial 
possibility and technical design of automatic 
transmissions is rather confused, there being no 
clearly established pattern equivalent to that 
existing in American designs and encroaching 
into the larger type of European car. 

Although the title of the book itself implies a 
good deal of faith on the part of the author in 
the increasing future for automatic transmissions, 
the comments within the book itself tend to be 
somewhat apologetic, in that they suggest that 
certain types of automatic transmission commend 
themselves because they do not fall far short of 
the conventional manually operated step-gear- 
boxes in terms of performance and cost. Whilst 


By J. G. 


some such comparisons are inevitable, since the 
automatic transmission in Europe can only 
make progress by replacing the conventional 
form of manual transmission, a more positive 
approach could have been established if it had 
been assumed that the encumbrances for the 
driver in terms of clutches and gear lever opera- 
tion presented by the manual transmission were 
the deficiencies which require justification in this 
present age of automatic control. It is, surely, 
high time that the engine transmission package 
were regarded as a single unit, to be judged by its 
overall performance, cost, weight, etc. 

In such a proper perspective the individual 
component efficiencies would concern only the 
design engineer and not the customer. The car 
owner is concerned with vehicle acceleration, 
maximum speed, hill climbing ability and miles 
per gallon, and he does not particularly care 
whether there is more power lost in main bearing 
friction or in piston ring friction or vice versa. 
Equally, he should not need to interest himself 
with what proportion of losses occur on either 
side of the arbitrary line which divides engine 
from transmission, provided that the overall 


result of the complete assembly is satisfactory. 

The designer and the development engineer, 
must, on the other hand, concern themselves 
very much with detail, and it is presumed that this 
book has been written largely for their benefit. 
It is certainly difficult to devise a book of this 
nature which has equal appeal and usefulness to 
the technologist and the motorist who is merely 
interested, and the author has, perhaps, forfeited 
a little in the way of technical merit by attempting 
to make his text too readable. The explanation 
of the basic requirements of the transmission is 
very sound but rather long drawn out in an 
effort to ensure that even the half-witted can 
understand what it is all about. 

In so far as manually operated conventional 
gearboxes have themselves been developed in 
order to give optimum performance and because 
such systems represent a familiar basis on which 
the engineer can think in terms of transmissions, 
a chapter has been devoted to this subject. This 
section is commendably short and to the point. 
The author then assumes, and certainly with 
some justification, that the main problem for 
the automatic transmission is the problem of re- 
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placing manual control by an automatic servo 
system. This in itself is a vast and ever develop- 
ing subject, and it is, perhaps, impossible to give 
it adequate treatment in its own right as only one 
section of such a book as this. Some typical 
pumps, governors, servo cylinders, valves etc., 
are well illustrated and described, but, without 
full descriptions in each case of the associated 
parts of the corresponding hydraulic system, the 
significance of some of the very subtle design 
features cannot be appreciated. 

The book is, in fact, mainly descriptive, and is 
certainly very comprehensive as it covers practi- 
cally all types of semi-automatic and fully auto- 
matic transmission which have reached the 
advanced development stage or beyond in 
Europe in the last decade. A review of the 
American automatic transmissions is included, 
and although this may not have a direct bearing 
on the problems facing the European designer, 
the manner in which the various torque converter 
cum multi-speed epicyclic transmissions have 
been developed represents an essential back- 
ground of knowledge for all engineers working 
in this field. 

Amid all this descriptive matter, the lack of 
any theoretical analysis is very noticeable and 
makes it difficult to appreciate the justification 
for such considerable variation in design, and for 
the very complicated nature of some of the 
control systems. A theoretical study of at least 
one or two of the basic problems should, surely, 
have been included—even a brief analysis of 
conditions governing the control of brake bands 
and clutches during a speed change with con- 
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tinuous power transmission in an epicyclic gear 
set, would clearly indicate the need for and ex- 
plain the form of many of the control circuit 
complications. 

Giles himself has been very much concerned 
with the development of hydrostatic transmis- 
sions, and it is natural, therefore, that he should 
appear as a protagonist of this form. There is 
certainly no doubt that even the boiled down 
version of the torque converter cum epicyclic 
arrangement will be hard pressed to make the 
grade for the small European car. This is 
because really competitive cost only seems pos- 
sible if the unit is simplified to the extent of 
restricting the flexibility and general performances. 
As is apparent from Giles’ book there is, as yet, 
no obvious favourite among the many runners in 
the race, but the hydrostatic transmission in one 
form or another must certainly be regarded as a 
very serious contender. Perhaps because of his 
own allegiances the author is a little too reticent 
in his comments on this form of transmission, 
and he only considers in detail one very specialized 
form of hydrostatic unit. This particular form 
employs epicyclic gears so as to divide the power 
flow between hydrostatic and mechanical paths; 
the justification for such complication lies in the 
assumption that hydrostatic units in themselves 
would not have acceptable efficiencies, and in 
the face of current developments, this could be a 
dangerous assumption. 

The various tabulated summaries of trans- 
mission types given in the book are extremely 
useful for quick reference, although the assess- 
ment of various types based on merit points is 
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Copies of any of the following trade publications 
though 


are obtainable from the addresses given, 
distribution is sometimes restricted. 


Tools 


Circular Sawing Machine. Apbpison Too. Co. Ltp., 
28 Marshalsea Road, London SEI. A leaflet, in 
Italian with inserted English particulars, on the 
Super Brown metal sawing machine with hydraulic 
clamp. Illustrated. 

Machine Tools. F. J. E>warps Ltp., 359 Euston 
Road, London NWI. Catalogue MT1061 of 
machine tools, with a list of stock used machines. 
40 pp., illustrated. 

Broaching Machines and Broaches. LAPOINTE MACHINE 
Too. Co. Ltp., Otterspool, Watford By-Pass, 
Watford, Herts. A brochure dealing with the 
history of the firm, senior personnel, factory 
premises, details of products, and some countries 
to which products are exported. Incolour. 16 pp., 
illustrated. 

Small Tools. FRANK GUYLEE AND SON Ltp., Archer 
Tool Works, Millhouses, Sheffield. A catalogue, 
No. 140/4, of engineers’ small tools. 28 pp., 
illustrated. 

Engineers Cutting Tools. ENGLISH STEEL Cor- 
PORATION LtD., River Don Works, Sheffield 9. 
Revised and enlarged edition of a booklet on the 
care and use of ESC engineers’ cutting tools. 
Illustrated. 

Hand Tools. WILKINSONS TooLs Ltp., Kerfoot Street, 
Warrington, Lancs. A catalogue of pliers, pincers, 
and nippers. 28 pp., illustrated. 


Miscellaneous 


Hygiene. BOWATER-SCOTT CORPORATION LTD., 
Bowater House, Knightsbridge, London SWI. 
A booklet describing the provision of a washroom 
service utilizing paper towels. 10 pp., illustrated. 

Sub-Soil Drainage. Key ENGINEERING Co. LTD., 
Larkfield, Nr. Maidstone, Kent. A folder con- 
taining comprehensive details of Key perforated 
pipes. These pipes are made from cellulose fibre 
impregnated under vacuum with coal tar pitch to 
approximately 75 per cent of the total weight. 
Iljustrated. 

Industrial Equipment. Avery-HARDOLL Ltp., Oak- 
croft Road, Chessington, Surrey. A catalogue of 
aircraft refuelling equipment, bulkmeters, couplings 
and meters. These have various applications in 
the handling and flow control systems of petroleum 
installations, breweries, and precision test rigs. 
72 pp., illustrated. 

Dictating Machine. AGA DictaTiNG MACHINE Co., 
146 New Cavendish Street, London W1. A folder 
on the Agavox Model 2 dictating machine. III. 


New Books 


Air-Cooled Motor Engines. By JuLius MACKERLE. 
SNTL-Publishers of Technical Literature, Prague; 
Cleaver-Hume Press, London. (55s) 


First, the fundamentals of heat transfer from hot 
gases through cylinder walls, and the removal of heat 
from finned cylinders to the atmosphere are dealt 
with. Here, special attention is paid to cooling 
control and the utilization of waste heat. Then 
follow the design details of the individual parts of the 
engine where they differ from their counterparts in 
liquid-cooled engines;. the choice of parameters; 
and the general concept of air-cooled engine design. 
An extensive survey of commercially available air- 
cooled engines is appended. 


Guide to Design Criteria for Metal Compression 

Members. Crosby Lockwood. (42s) 
Compiled by the US Column Research Council 
(1960), this is a collection of information on the 
behaviour of columns, compression members, beams 
and beam-columns. The data are presented clearly 
and concisely and are advantageously used to formu- 
late specific design recommendations. The present 
edition does not cover local buckling in plate girder 
webs, plate girder stiffener design, or the buckling of 
pony truss chords. 


Steels for Reactor Pressure Circuits: Report of a Sym- 
posium held by the Iron and Steel Institute for 
the British Nuclear Energy Conference, London, 
December, 1960. Jron and Steel Institute, 4 
Grosvenor Gardens, London SW1. (65s) 

The papers were presented in five sessions covering 
the following aspects: high-temperature properties 
of steels and related alloys; corrosion of iron and 
steel in various environments; fabrication of reactor 
pressure vessels; irradiation effects; steels for future 
reactors. 


Railway Snowfighting Equipment and Methods. By 

G. RICHARD ParRKEs. Published by the Author at 

“* The Thorns,’ Hadfield, Hyde, Cheshire. (15s) 
After reminding us of the havoc that snow and frost 
can, and do, cause on the railways, the author goes 
on to describe the methods and equipment which 
can be used to mitigate—and even to prevent—the 
effects of these two elements. There is a plea that 
British Railways should treat snow with the respect 
it deserves and invest in modern snowfighting 
apparatus. 


Cold Forging of Steel. By H.D. FeLDMANN. Hutchin- 
son. (40s) 

This book should serve two purposes: a vade mecum 

to all engineers and manufacturers interested in the 

practical applications of cold forging in all its facets; 
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far too simple to be a really true picture. 

It is good to see a reference to the gas turbine 
and some discussion of its particular trans- 
mission problems which lead on to some further 
comments on efficient engine utilization. This 
short section is one of the most important in the 
whole book, and would have benefited from some 
further indication of the practical problems in- 
volved in approaching the ideal form of trans- 
mission. Not least of these problems is the vital 
necessity for having quick response to the driver’s 
control, and it is this requirement, rather than 
any physical difficulty in obtaining a sufficiently 
wide span of speed ratio, which is likely to limit 
the amount of overdrive which can be in- 
corporated. 

At this critical stage of automatic trans- 
mission development in Europe, the appearance 
of this book provides useful background and 
technical reference for those who are, in any way, 
interested in developments in this field. Not- 
withstanding the criticisms regarding the in- 
adequacy of the theoretical analysis the book is 
sound, comprehensive and very readable. How 
long the book in its present form can remain up 
to date is doubtful, in view of the almost certain 
introduction of automatic transmissions for all 
types of European cars within the next few years. 
In such a situation, some particular form of 
transmission will probably predominate, and it 
could well be that this predominant transmission 
of the near future is given but scant attention in 
the present book. 


D. J. K. STUART 


The Reviewers 


Mr. H. F. Harrison is senior lecturer on measurement 
and instrument design at the Northampton College 
of Advanced Technology, London. 


Mr. G. M. Cornfield, M.Sc., A.C.G.I., is employed 
with the British Steel Piling Company. He is a 
member of the Institution of Civil Engineers. 


Mr. C. Hobbs, B.Sc., A.R.I.C., is in charge of the 
laboratories of John Laing Research and Develop- 
ment Limited. His experience includes the de- 
velopment of new products, lightweight aggre- 
gates and aerated concretes and the study of the 
performance of building materials and the practical 
requirements of buildings. 


Dr. D. J. K. Stuart is chief research engineer of the 
British Motor Corporation. He was previously 
senior technical assistant on transmissions and 
internal combustion engines at the same company, 
and had earlier been engaged in gas turbine 
development at Armstrong Siddeley Motors. 





a textbook for engineers and scientists interested in the 
theoretical bases of cold-extrusion practice. (Only 
the relatively simple backward and forward extrusion 
operations are dealt with theoretically.) 


Municipal Composting. By A. G. Davies. Faber 
and Faber. (30s) 

After dealing with the various methods of composting 
and the types of plant in use throughout the world, 
Mr. Davies considers the special problems which 
confront the smaller local authorities. The value of 
composting to land, the use of sewage sludge and the 
various economic factors involved are discussed at 
some length. 


Shock and Vibration in Linear Systems. By PAut A. 
CRAFTON. Harper Brothers, New York; Hamish 
Hamilton, London. (70s) 


The fundamental principles of linear shock and 
vibration phenomena and the methods of applying 
these principles to mechanical and structural systems 
are presented in terms appropriate to an under- 
graduate course. Operational calculus and the 
transfer function concept are employed throughout. 
(No prior knowledge of the latter is assumed.) 
Problems for each chapter are grouped at the end 
of the book. 
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Eastbourne Hopes 
Run High 


* national convention of the Export 
Council for Europe was held at 
Eastbourne between 29 November and 
2 December. 

The general air was one of optimism, 
both for the achievements of the past 
year and for the future of Britain’s 
trading with the rest of Europe. 

Much of the time was given over to 
work within study groups, representing 
the various industries attending the 
convention, and some lively discussion 
on a wide range of topics resulted. 
Diverse methods of approach to 
numerous problems were suggested and 
it was interesting to note how opinions 
varied depending on the particular 
industry concerned. A full report 
of these discussions is not yet avail- 
able but will be published in due 
course. 

The opening plenary meeting was 
addressed by the Chancellor of the 
Exchequer, the Rt. Hon. Selwyn Lloyd, 
and by Sir William McFadzean, chair- 
man of the council. In his informative 
speech Mr. Lloyd pointed out that neither 
customers at home nor abroad could be 
forced to buy British goods—they had 
to be induced. With shipments abroad 
totalling £3,600 million last year, he 
did not feel that industry lacked sales 
ability but it was questionable whether 
the abundant skill and knowledge was 
being used to exploit the market to its 
fullest extent. He went on to emphasize 
the dangers of allowing exports to 
decline and outline the work undertaken 
by the Government in its supporting 
role of providing publicity, information 
and promotion facilities. 

The highlight of the convention was 
undoubtedly the magnificent speech 
delivered by the Prime Minister, who 
was guest of honour at the Banquet on 
the Friday night. Commencing with the 
remark that he had been forgiven for 
his recent statement that ‘‘ Exports are 
fun,” he went on to pay a tribute to the 

achievements of the council during the 
year since its inception. Each quarter 
of 1961 has seen an increase in British 
exports to Western Europe compared 
with the previous year, the figures being 
9, 16 and 20 per cent up. In the same 
period, imports had gone up a mere 
2 per cent. 


Of the decision to join the Common | 


Market, he set out to defend the Govern- 
ment’s action and received unanimous 
applause. He reiterated the statement 
made in Boston during April: ‘‘ Unless 
we work for greater unity we shall slide 
mto division. If economic division 
Persists in Europe it will be hard to 
avoid a political split. It will be a canker 
gnawing at the very core of the Western 
Alliance.” This he believed to be 
profoundly true. 

On the last morning Sir Norman 
Kipping, director-general of the FBI, 
tackled the unenviable task of summing 
up the findings of the convention with 
verve, calling for industry to carry on 
the good work, the TUC to fall upon 
those who seek to frustrate success and 
for the individual to remember the 
image of Britain. 
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Large Order for 
Vickers Vigilant 


The Vickers Vigilant wire-guided anti- 
tank missile, developed by the BRITISH 
AIRCRAFT CORPORATION as a private 
venture, has been ordered in large 
numbers by the War Office. 
Announcing the order, Lord Calde- 
cote, deputy managing director of BAC 
expressed his satisfaction at the results 


of a long drawn out struggle to get the, 


missile accepted but declined to state 
the exact number. It certainly involves 
several thousand and is believed to be 
worth about £4 million. 

The cost of £600 per missile makes the 
Vigilant more expensive than its French 
and German counterparts but BAC 
claim that this initial excess is more than 
offset by its simplicity and reliability. 
Weighing 45 lb complete, it is unique in 
requiring only one infantry soldier for its 
operation. There is no known counter- 
measure and recent trials in Britain and 
Italy have shown it to be equally effec- 
tive at both long and short range. 

Those ordered will be used by the 
Army and BAC are confident that this 
official stamp of approval will lead to 
further substantial orders from both 
the Commonwealth and Nato countries. 


Rhodesia Hires British 
Locomotives 


Barclays Bank DCO in_ Salisbury 
report that Rhodesia Railways are to 
hire 30 diesel-electric locomotives from 
two British manufacturing firms for a 
period of ten years. The total cost is 
reported to be in the region of £3-2 
million. 

Negotiations have also been con- 
cluded by Rhodesia Railways for the 
sale of surplus locomotives to Mozam- 
bique Railways, and the construction 
of a 1,600 house township at Sizinda, 
Bulawayo, for African Railway workers. 

The two British firms concerned are 
English Electric Company Limited 
and Brush Electrical Engineering 
Company Limited. 


Drainage Scheme Contracts 
for W. H. Allen 


W. H. ALLEN AND COMPANY LIMITED 
have received contracts valued at over 
£350,000 for the supply of pumping 
machinery and complete power houses 
for the new Bristol drainage scheme and 


extensions to the East Worthing sewage | 


works. 


The Bristol order includes two Allen- 


Stork 33/33 in vertical spindle, mixed- 
flow, dry-well pumps driven by 245 hp 


Laurence Scott variable speed motors | 
running at 485 rpm and four suspended | 
wet-well pumps driven by Allen constant | 


speed motors. Each pump has been 
designed for a capacity of 20,250 gallons 
per minute when operating against a 
head of 31 ft. 

The associated plant comprises four 
Allen eight cylinder type GS37-D, 
704 bhp, dual-fuel engines each driving, 
at 500 rpm, a 494kW, 3,300 volt 
self-regulating alternator. An interesting 
feature will be the utilization of waste 
heat from the engines for sewage 
treatment processes from which sludge 


gas will be evolved as the main fuel for | 


the engines. 


Power for the pumping station will be ' 


785 


| derived from the power house 3,500 ft 
away via 3,300 volt cable. The com- 
prehensive instrumentation and control 
gear installed includes telemetering 
equipment to detect anticipated demand 
increases and relay the information to 
the power house. 

| Crompton Parkinson Limited and 
Brush Electrical Engineering Limited 


the control and switchgear. 

The engines for the Worthing scheme 
are three of the six cylinder type GS12-B 
dual-fuel engines developing 300 bhp 
at 600 rpm. The attached alternators 
will be 208 kW, 415 volt, 50 cycle type. 

Pumping plant to be supplied com- 
prises three 18/16 vertical-spindle, mixed- 
flow, volute pumps driven by 82 hp 
constant speed motors and two 14/12 
pumps driven by 40 hp slip-ring motors 
affording speed variation between 645 
and 730 rpm. Constant flow speed 
equipment will normally deliver 6,550 
gallons per minute against a head of 
29-5 ft and the others between 2,180 and 
| 3,275 gallons per minute against a 
| head of 29-5/28 ft. 
| The Worthing power house will also 

include extensive ancillary equipment, 
switch and control gear, the main sub- 
| contractors being A. Reyrolle and 
| Company Limited of Hebburn, and 
| Allen West and Company Limited of 
| Brighton. 





Radiography 
Without Darkness 


Widespread interest is reported to have 
been shown in the large screen X-ray 
image amplifier made by MARCONI 
INSTRUMENTS LimiTED of St. Albans. 

To aid further promotion and suit the 
convenience of radiologists and doctors, 
who wish to see it in operation, a mobile 
demonstration unit has been built. This 
recently commenced a six weeks tour of 
hospitals centred mainly in the West of 
England. Further tours are planned 
for next year with a wider itinerary. 

So far 10 equipments have been 
| installed in Britain and 7 more are 
| planned for the next few months. 

Outside the UK, the main customers so 
| far have been the USA and Canada. 





| 





have collaborated in the installation of 

















The X-ray image is formed on a 
fluorescent screen, similar to those 
normally used for direct-viewing fluoro- 
scopy. A large mirror-lens system 
focuses the X-ray screen image on to the 
photo-cathode of a special image- 
orthicon television pick-up tube, devel- 
oped by the English Electric Valve 
Company Limited. This tube converts 
the optical image into an electrical 
charge image, which is scanned off by 
a scanning electron beam. The tube 
output signal, in the form of a television 
waveform, is then amplified and pro- 
cessed before being fed to any number of 
television monitors for direct viewing or 
cine filming. The image obtained is 
said to be very bright and clearly defined 
having 1,000 lines compared with the 
British domestic television receiver’s 
425. 

The makers claim many advantages 
over the conventional X-ray procedure. 
The entire operation can be made in 
daylight eliminating darkness adapta- 
tion period and permitting patient and 
radiologist to be in more pleasant 
surroundings. In addition, as a 
television system, the equipment affords 
electronic magnification of the image 
and such other facilities as picture 
reversal and positive or negative images. 


Gear Hobbing Machinery 
Licence 


MACHINERY SALES LIMITED, 
Hill, Chalfont St. Peter, 


DORMAN 
Woodside 


| Buckinghamshire, have recently been 


appointed as the sole UK agents for the 
complete range of American-built ma- 
chines manufactured by the Lees- 
Bradner Company of Cleveland, Ohio. 

Included in this programme are 
several models of single spindle gear 
hobbers up to 16in diameter by 1} in 
DP capacity and the high production 
3, 4, 6 and 8 spindle rotary gear hobbing 
machines having capacities up to 8 in 
diameter and 45 in long. 

Standard and heavy-duty horizontal 
spline hobbers will be available with 
capacities up to 16in diameter by 
144 in long and thread milling machines 
swinging up to 24 in diameter between 


| 144 in centres. 





The Marconi X-ray image amplifier, seen here in use at Guy’s Hospital, London, 

incorporates a television system and reproduces the image on monitor screens. 

Also available is a ciné film unit enabling either part or the whole of the operation 
to be recorded. 
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The Cyc-Arc 
E3/D Stud 
Welder 


A small company, having de- 
veloped an excellent product, 
were killed by competition 
from a larger firm. But with 
the greater backing of the 
new régime the product has 
now attained world-wide ac- 
ceptance. 


T= Cyc-Arc E3/D Stud Welder is as much 
the designer’s tool as an erector’s. It 
enables him, for instance, to design structural 
members without having to increase the section 
to allow for holes at points of light connection, 
where conventional studs or bolts would other- 
wise be required. 

Since the designer occupies the more influential 
position, it is to him that Crompton Parkinson 
(Stud Welding) Limited must sell the idea and 
hence, ultimately, the equipment. 

The company’s advisory service takes the 
form of a team of travelling and home-based 
technicians well versed in the art of stud welding. 
It is no luxury—it is an essential facet of a 
successful business. Once again the accent is 
on providing the engineer with a service. 

Stud welding today is generally understood to 
mean the semi-automatic arc welding process 
for fixing screwed studs or other specially shaped 
pieces of metal to a parent metal plate. You 
might say, everyone must have heard of stud 
welding by now—the Americans introduced it 
during the war and it has since become so well 
established that every engineer uses it who can. 
You would be wrong on both counts. 

Firstly, the stud welding process which now 
forms the basis of the Cyc-Arc system was 


Fig. 1 Cyc-Arc welded stud showing material 
hardness numbers. 


invented in Britain by Mr. Harold Martin, 
M.I.E.E., and associates, and first successfully 
used by them in 1918. Secondly, Crompton 
Parkinson are still constantly finding new appli- 
cations for run-of-the-mill steel-to-steel stud 
welding. Admittedly they also gain ground by 
developing new stud forms—and not unnatur- 
ally, their research efforts are principally devoted 
to widening the choice of ‘ stud-weldable ”’ 
materials, 


THE EARLY DAYS 


The great virtue of the stud welding principle— 
that it does away with the necessity of a threaded 
hole in the plate or member to which it is 
attached—is nowhere more important than in 
the shipbuilding industry. Mr. Martin’s original 
development arose from an Admiralty instruc- 
tion when he was employed as experimental 
engineer in Portsmouth Dockyard. In those 
days ships’ electrics were multiplying rapidly 
and his first equipment was used to attach myriads 
of brass studs of up to %in diameter to ships’ 
structures. 

Unfortunately for both Martin and industry 
at large, the idea was not pursued outside the 
Royal Navy for some 20 years, though it must 
have saved thousands, perhaps millions, of 
pounds. How many more millions might have 
been saved if it had found the wider application 
it deserved between the Wars instead of waiting 
until the end of the Second? However, the 
success of stud welding today, and of the Cyc-Arc 
process and E3 equipment in particular, is sharp- 
ened rather than dimmed by the lengthy stagna- 
tion period. 

Because stud welding was so little known it 
was reinvented in 1938, this time by a Swede in 
America under the name of Ted Nelson. The 
actual process he used differed from Martin’s in 
one respect as will be seen later, but the under- 
lying concept of “shooting’’ a_ self-welding 
threaded stud held in a special “‘ gun,”’ on to a 
steel member was identical. 

Martin’s process received a sudden fillip in 
1942 when the problem of fitting studs to the 
interior of heavily plated armoured fighting 
vehicles had become acute. The Admiralty 
undertcok intensive development this time at 
Chatham, until by 1944 steel-to-steel welding 
using studs of up to 4in diameter had become 
practicable. So during the war it was a story of 
rapid development on both sides of the Atlantic. 
This process is still going on, though much more 
gradually. 

The first company to develop Martin’s process 
commercially was a London firm called Stelmar 
Limited, who later changed their name to Cyc- 
Arc Limited and thenceforth concentrated solely 
on stud welding equipment. In the meantime, 
Cooke and Ferguson had started selling Nelson 
equipment in this country, only to be taken over 
by Crompton Parkinson in 1948, mainly for 
their switchgear interests. 

It was not long before Crompton realized the 
tremendous potential of stud welding equipment 
and negotiated a manufacturing licence with 
Gregory Industries of Ohio, who held the 
Nelson patent rights in the USA. Thereafter 
there were two British companies engaged in 
selling a new and hitherto little known facility. 
In the process they started indulging in cut-throat 
competition so severe that it was only a matter 
of time before the smaller one dropped out. 

So in 1952 Crompton also acquired Cyc-Arec, 
and from that time they have continued to 
develop the equipment, and to manufacture and 
market both Cyc-Arc and Nelson sets in parallel 
under a reciprocal agreement with Gregory 
Industries. The difference between the two 
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processes is sufficient in terms of first cost and 
applicability to justify this procedure. 

This Product Profile is concerned with the 
rather more refined equipment which descended 
directly from Martin’s original invention. The 
immense value of the development carried 
through by a small company to bring the equip- 
ment to a reasonable stage of perfection, in 
which Martin himself participated, should not be 
underestimated. 

Stelmar, using the trade name Cyc-Are, 
entered the arena in 1944 under a Ministry of 
Supply contract to supply equipment for steel- 
to-steel stud welding based on the successful 
Admiralty prototypes. The equipment was 
heavy and cumbersome; the welding head in 
particular little resembled the compact D type 
gun or hand-tool of today that appears in Fig. 3, 
Realizing the importance of the work entrusted 
to them, Stelmar engaged a team of electrical 
engineers and welding specialists, and embarked 
on a planned research and development pro- 
gramme to perfect the process and _ increase 
production of the equipments and studs. The 
most important technical advances of that period 
were the principle of flux-loading the stud; and 
the introduction of the expendable ceramic are 
shield or ferrule. 

From the application point of view the follow- 
ing improvements directly resulted: 

(1) Higher standard of operator safety. 

(2) Reduction of bulk of the welding head and 
development of a light, portable handtool. 

(3) Improvement in strength and consistency 
of the weld to the point where under a tensile, 
sheer or bending test the stud itself will always 
fail before the weld. 

(4) Increase in the range of stud forms and 
ferrules, going up to a maximum stud size of jin 
(and, under certain conditions, 1 in). 

(5) Wider choice of both ferrous and non- 
ferrous materials responsive to stud welding, the 
most important being aluminium and austenitic 
stainless steel. And, 


Fig. 3 E3{Controller. 
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Fig. 4 A tool which is a help to designers as well as operators. 
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Fig. 5 Stages in the Cyc-Are process. 


(6) Greater use of automatics in the control 
unit to simplify operation. 

Of the 3 sets of equipment marketed by 
Crompton, the Cyc-Arc E3 is the only one which 
offers the alternative of a portable handtool 
(D type) or bench mounted welding head. 
(F type). The basis of the Cyc-Arc equipment 
is the E3 controller, suffixed D or F in accordance 
with the type of head. The comparatively 
recent Cromp-Arc J/K, the baby of the family, 
will also operate with the F type bench tool 
whereas the Nelson H equipment is marketed 
for portable applications. 

Only the Cyc-Are and to a lesser extent the 
Cromp-Arc afford the facility of stud welding 
with non-ferrous materials. 

A necessary adjunct to stud welding equipment 
is a suitable dc power source. It can either take 
the form of a transformer rectifier, which 
Crompton Parkinson have designed specifically 
for the purpose, or certain dc generators. Once 
the tool and the parent member are coupled up 
to the power supply and the controller has been 
set for the size of stud and other particular 
conditions, all the operator has to do is to insert a 
stud in the chuck of the handtool, locate the stud 
and press the button. 


CYC-ARC PROCESS 


Five stages in the Cyc-Arc process are shown 
in the sketch, Fig. 5. The operator holds the 
stud in contact with the member, and a com- 
paratively low current then circulates via the stud 
(negative) and the member (positive). The stud 
then lifts about 4 in under solenoid action and 
strikes a pilot arc, using a current of about 
1Samp. The pilot arc forms an ionized path 
upon which the full welding arc (about 900 amps 
for a 4in steel stud) is then imposed for an 
accurately controlled duration. At the end of 


Fig. 6 A typical steel-to-steel application. 


the period, the stud is returned to the plate by 
spring pressure before the current is cut off. 

The whole cycle of events is controlled auto- 
matically and lasts for only a fraction of a 
second. The secret of successful welding lies in 
controlling the current and the duration of weld, 
in conjunction with the degree of lift and force of 
return of the stud. Crompton Parkinson provide 
charts to enable the operator to adjust the 
controller settings to suit the stud size, the material 
and other particular conditions. 

The Nelson equipment as manufactured by 
Crompton Parkinson Limited is simpler in that, 
firstly, there is no pilot arc; and secondly the 
welding current is cut off before the stud returns 
to the plate with no short circuiting or “ hot 
plunge ’’ period. Hence the two processes part 
company, the former relying on speed of return 
of the stud to the plate before the molten pool 
has had time to cool. While Nelson H equip- 
ment gives an excellent performance with steel 
studs up to in, it is less suitable for other 
materials where the cooling effect is more rapid. 

The ceramic ferrule serves several purposes: 

(1) It assists in preventing oxidation. 

(2) It limits the contour of the weld. 

(3) It confines the heat in the weld area. 

(4) The vent holes in the base cause the 
released gases to scavenge the molten pool, often 
eliminating any necessity to clean beforehand 
the parent member surface. 

(5) The ferrule can be used to assist stud 
location. 

Where a protruding weld fillet at the base of 
the stud is undesirable for clearance reasons a 
** reduce base ’’ stud is used, the ferrule having a 
parallel bore almost equal to the stud diameter. 

Though the Cyc-Arc equipment gives a wide 
choice of materials, it still has certain limitations. 
The steel to which studs are to be welded should 
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not exceed a certain carbon content unless the 
user is prepared to employ pre-heat, and in some 
cases post-heat, stages. With certain other 
materials, notably aluminium, the cooling rate 
is critical. To increase the convenience of stud 
welding in such materials Crompton have devel- 
oped a preheating stage in the operating cycle, 
using an independent controller which can be 
wired to the main controller. This arrangement 
gives close temperature control, and _ saves 
handling the stud when hot. 

The E3 controller was introduced in 1952 
about the time of the Cyc-Arc takeover. Since 
then Crompton have made no alterations beyond 
minor modifications to the circuitry, illustrating 
how far Cyc-Arc Limited’s stud welding equip- 
ment was ahead of its time. 


THE MARKET 


Though many sets of stud welding equipment 
are sold on a one-contract basis, the manufacturer 
must reckon on each set as a steady outlet for 
studs for some years to follow. If he could not 
promise his prospective customer a speedy and 
varied stud delivery service, he would have no 
business to be selling the equipment at all. 

The factory at Glenamman in South Wales 
(acquired in 1948 during Cyc-Arc days) maintains 
a large and comprehensive stock of material. It 
currently employs around 140 people, including 
a high proportion of disabled miners. 

Ever since Crompton Parkinson became 
interested in stud welding, there has been steady 
increase in sales year by year. At the present 
time there are fourteen foreign licensees 
and six concessionaires scattered all over the 
world, apart from the reciprocal arrangement 
with Gregory Industries in the USA. Addition- 
ally, 12 per cent of production is directly 
exported. 

The directions in which research and develop- 
ment resources are devoted are governed by the 
demands of industry, and Crompton Parkinson 
(Stud Welding) Limited take full advantage of 
the group’s central research facilities at Chelms- 
ford. The company are fortunate in still having 
the services of Mr. Martin in a consultative 
capacity. As an example of the new markets 
which are constantly being created might be 
mentioned finding a method of welding small 
brass bosses to the copper shell of electric coffee 
percolators. 

Crompton Parkinson (Stud Welding) Limited, 
1-3 Brixton Road, London SW2. 


Fig. 7 Brass bosses welded to copper percolator shell. 
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High Voltage Generator 
for Russia 


The illustration below shows a 1,500,000 volt 
flashover test being carried out on a Ferranti 
direct-current testing equipment at the company’s | 
Avenue Works, Hollinwood, Lancashire. 

This high voltage test equipment, one of a 
number of test plants being supplied to the USSR 
and one of the largest pieces of dc equipment 
ever to be built in Britain, is designed to give an 
output of two million volts. 

In the foreground of the picture can be seen 
the 8-stage Cockcroft Walton generator which has 
a continuous current rating of 20mA. The 
generator will be used for cable testing, and its 
design has been arranged so that it can operate 
continuously for periods as long as 30 days. 
Flexibility of design is one of its main features— 





One of the largest direct current generators to 
be built in Britain, this Cockcroft Walton device is 
capable of delivering 20 mA at 2,000,000 volts. 


either polarity can be obtained and the stages 
can be paralleled-to give increased current output 
at lower voltages. 

Another feature of the generator is the in- 
corporation of automatic discharge gear which 
ensures that all the capacitors in the generator 
are completely discharged after tests. 

The low-tension supply for the dc test equip- 
ment is obtained from an 80kVA, 500 c/s, 
400 volt, single-phase alternator, driven by a 
130 bhp squirrel-cage induction motor. The 
alternator output is connected to a 400:110,000 
volt, 80 kVA, step-up transformer which supplies 
the first stage of the Cockcroft Walton dc multiply- 
ing circuit through a doubler capacitor. 


Breathing System for 
Long-Range Space Flight 


A new type of electrolytic cell which can operate 
under conditions of zero gravity, may provide a 
vital link which is being sought in connection 
with the development of a chemical system to 
convert an astronaut’s expired breath into 
breathable oxygen during space voyages up to 
two years in duration. At the Battelle Memorial 
Institute, Ohio, USA, a prototype model of the 
new cell is being prepared for evaluation by the 
US Air Force Systems Command’s Aeronautical 
Systems Division. 

In the experimental cell, well-established 
principles of electrochemical engineering are used 
in breaking water down into hydrogen and 
oxygen. The unique feature of the cell is its 
ability to operate effectively under conditions of 
zero gravity. Conventional cells depend on the 
pull of gravity to separate bas gubbles as they are 
generated in the cell’s liquid. The experimental 
cell produces its own (centrifugal) gravity by 
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Development of the zero-gravity electrolytic 
cell dovetails with the recently announced com- 
pletion of a device that chemically converts the 
carbon dioxide of the astronaut’s breath into 
carbon and water. The device can use the 
hydrogen produced by the electrolytic cell, 
while the cell, in turn, can make use of the water 
to make more breathing oxygen. 

Thus the two devices complement one another 
in maintaining a satisfactory atmosphere in a 
spacecraft for long periods without a supple- 
mentary supply of oxygen. Thespace and weight 
limitations of voyages of extended duration 
would make it quite impossible to carry the 
necessary oxygen in tanks or in the form of 
chemical compounds. 


Radiographic Inspection 
Saves Time 


A known defect in the undercarriage of some 
Royal Air Force aircraft was recently examined 
by gamma radiography. This was done in order 
to decide the seriousness of the defect in indi- 
vidual craft and to obtain a rota for the corrective 
work necessary. 

The defect was caused by the shearing of a 
grub screw which locked the piston to the sliding 
tube of the main leg. As a result, the piston was 
able to unscrew and separate from the tube; this 
had led to complete disintegration of the leg in 
several cases. 

To inspect the fault by the normal method— 
stripping down the leg completely—would have 
taken 48 man-hours per aircraft. The gamma 
radiography (using an Iridium 192 source) 
devised by the Non Destructive Testing Squadron 
at Swanton Morley, cut this time to only 3 man- 
hours per aircraft. 

Although radiography could not determine 
whether the grub screw had sheared or not, the 
separation of the piston from the tube could be 
obtained and this measurement was used as the 
criterion in deciding when modification should 
be made to the leg. In all, over 400 aircraft were 
examined; 174 were found defective; six of the 
defective craft would have required only a heavy 
landing for possible disintegration of the leg. 
Later strip examination made while modifications 
were being carried out confirmed the results 
to be better than 90 per cent accurate. 


Salt Water 
Purification Studies 


Pacific Ocean water ‘‘sweetened”’ to at least 
99-5 per cent purity is due to start flowing this 
month from a new water desalting plant being 
built at Point Loma, California. ‘‘ Data obtained 
here could be significant in the urgent solution of 
the world’s water problems,” said Mr. B. R. 
Scarbrough, project engineer for Westinghouse 
Electric Corporation, which is building the 
facility for the United States Department of the 
Interior. 

Samples of the first fresh water in history to 
“* flow ’’ from the Pacific for general consumption 
on dry land will be analysed at the plant, which 
Westinghouse will run through performance tests 
until January before turning it over to the Office 
of Saline Water, US Department of the Interior. 
One million gallons of cooled, aerated and 
desalted sea water will then flow daily into the 
regular water system supplying San Diegans, 
who consume 75 times that amount of water on 
an average day. 

‘Two parallel circuits, each purifying a half 
million gallons of water a day will permit 
extensive experimental studies at Point Loma,” 
Mr. Scarborough pointed out. “By using 


different effects on the two lines and by comparing 
the results, we hope to achieve performance data 
vital to water-starved nations around the world.” 
The US Federal Government and the State of 





rotating at speeds up to 500 rpm. 


California, Department of Water Resources, 
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are sharing the $1,600,000 cost of the multi- 
stage flash distillation plant. This is one of five 
plants demonstrating different processes of water 
desalting, which the Congress authorized in 1958. 

The plant is located on the seaward side of 
Point Loma, southwesternmost promontory of 
the United States. It consists of an operations 
we and ten evaporator vessels, each 60 ft 
ong. 

The multi-stage flash distillation process is a 
sophisticated version of the old “ teakettle ~ 
technique of boiling water to form steam and 
then trapping the steam into droplets of distilled 
water. Mr. Scarbrough explained the Point 
Loma system of flash distillation as follows: 
Sea water of 65° F enters the plant from a 24 in 
concrete intake pipe which is entrenched on the 
ocean floor 14 ft down and 750 ft offshore. 

The brine of concentrated sea water, heated by 
steam from an oil-fired boiler, pours into the 
evaporator vessels where it encounters sub- 
atmospheric pressures and lower temperatures. 
This causes the brine to flash—or vaporize— 
and the resulting steam falls back on to cool 
condenser tubes where it becomes fresh water. 
This flashing action is repeated through 36 suc- 
cessive stages of distillation, lending the ‘* multi- 
stage ’’ name to the process. 


New Turbofan 
Soon to be Tested 


The first Bristol Siddeley BS 75 turbofan is to 
go on the test bed next January, in accordance 
with the development programme announced 
by the company a year ago. 

This marks the culmination of more than two 
years of design work and a year of successful rig 
testing on all major components and many minor 
assemblies. A second engine will be completed 
in February. 

Engines for flight installation will be available 
early in 1963 and certification should be com- 
pleted a year later. The engine is confidentaly 
expected to achieve an overhaul life of 2,000 hours 
within its first 250,000 flight hours. 

The 7,550 lb thrust BS 75 is a front fan, 








The rig test programme for the Bristol Siddeley 

BS 75 has been in active progress for more than a 

year now. The first one will go on the test bed 
next January. 


two-shaft engine with a high by-pass ratio of 
1-75:1 and a specific fuel consumption of 0-508 Ib 
per lb per hour. It has been designed to suit 
the coming generation of short-to-medium range 
civil jet transports, for which a low fuel con- 
sumption and the low noise level characteristic 
of the high by-pass ratio turbofan engine are of 
great importance. 

Although it is an entirely new design—indeed 
the first entirely new high by-pass ratio turbofan 
engine to be announced—the BS 75 is closely 
related mechanically and aerodynamically to 
previous successful Bristol Siddeley engines. 
Selected for the British Aircraft Corporation 
type 107, and Hawker Siddeley Avro type 77], 
the BS 75 is also under consideration for a 





variety of other projects, military as well as civil. 











Research 


15 December 1961 ENGINEERING 





Tensile Tests 


The use of very low temper- 
atures for industrial research 
and production has led to the 
need fora better understand- 
ing of the behaviour of metals 
under cryogenic conditions. 
Two simple, effective tensile 
cryostats have now been de- 
veloped to meet this need. 


wo cryostats, capable of making tensile 
strength tests at temperatures as low as 
4:2°K, have been developed by the Cryogenic 
Engineering Laboratory of the United States 
National Bureau of Standards. The first of 
these! is capable of sustaining tensile forces up 
to 5,000 lb. The second has a load capacity in 
excess of 10,000lb. The two cryostats differ 
not only in capacity, but in construction and 
operation as well. Both offer the advantages of 
simplicity, safety and low consumption of 
liquefied gas. 

The rapid growth of cryogenic engineering has 
increased the need for information concerning 
the properties of materials at low temperatures. 
This is true not only of the fluids normally used 
to achieve low temperatures, but of the many 
materials which may be used in low temperature 
installations. Of special interest is the effect of 
extreme cold on metals—a factor to be considered 
in the design of facilities for producing, trans- 
porting and storing liquefied gases. 


5,000 Ib Tensile Stress 

The cryostat having a capacity of 5,000 Ib is 
used with standard tensile equipment. The 
tension linkage extends completely through a 
stainless steel Dewar flask and the specimen is 
submerged in liquid nitrogen during low tem- 
perature runs. The major modification of the 
equipment is the extension of the tension linkage 
through the vacuum space between the walls at 
the bottom of the Dewar. Force is transmitted 
across the vacuum space through a stack of metal 
washers, this arrangement having been found to 
result in less heat flow than a solid rod of the 
same dimensions. To further reduce heat flow 
into the bottom of the cryostat, the region where 
the linkage passes through the bottom of the 
outer shell of the cryostat can be surrounded with 
liquid nitrogen. Stainless steel bellows are 
welded to the bottom of the inner shell to permit 
specimen alignment with the universal-type 
linkage joint (enclosed within the vacuum space) 
and to allow for thermal contraction. 

The top of the flask is closed during runs by 
a rigid foamed polystyrene cover which extends 
about 6 in into the cryostat and which surrounds 
the outer walls to the same depth. A gas-tight 
seal is formed between the lower end of the cover 
and a ring soldered around the outside of the 
cryostat by means of a thin rubber sleeve. A tube 
for filling and emptying the cryostat runs down 
through the cover. The transfer line extends 
down through this tube during filling and is 
removed, and the hole corked during runs to 
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at Cryogenic Temperatures 


reduce heat. A fluid-level float, various electrical 
leads, and the upper tension rod also pass 
through gas-tight seals in the cover. There is a 
depression in the cover which may be filled with 
liquid nitrogen to further reduce heat flow into 
the cryostat during helium runs. 

When determinations are to be made at the 
temperature of a particular liquid, the cryostat 
is filled with the liquid so as to cover the specimen. 
The cryostat is precooled with liquid nitrogen 
prior to a helium run. When tests are to be 
made at temperatures intermediate to the boiling 
points of various liquids, an open-bottom 
plastic gas chamber is attached to the upper 
tension rod so as to surround the specimen; 
when the cryostat is filled with liquid, the sample 
remains in a gaseous atmosphere. 

Heat is then supplied to the specimen by small 
electric heaters on the upper and lower specimen 
holders, and the desired temperature, as measured 
by thermocouples attached to the specimen, is 
maintained by automatic or manual control of 
the autotransformers used to supply current to 
the heaters. 

The liquid consumption of the cryostat is, 
when using hydrogen, about 24 litres, which will 
cover the sample for 24 hours. Three litres of 
liquid helium are required to cover the sample for 
20 minutes when the nitrogen reservoirs are 
filled. Insulation is provided by the evacuated 
space between the walls of the cryostat, in 
preference to multiple layer insulation which 
would take at least 24 hours to reach thermal 
equilibrium. A charcoal getter is incorporated 
within the vacuum space to maintain the desired 
vacuum for several months without further 
pumping. 


10,000 Ib Tensile Stress 


In the second cryostat, the tension apparatus 
extends into—but not through—the Dewar 
flask. This feature allows glass Dewars to be 
used, as no strain is put on the Dewar itself. 
The tensile load is applied in such a manner that 
it eliminates the need for low temperature seals 
—in fact, only one room-temperature O-ring 
seal is required. 

Specimens to be tested are suspended within 
the Dewar from a titanium pull rod, the upper 
end of which is attached to a load cell. The 
lower end of the specimen is attached to a holder 
which passes through, and is bolted to, a hemi- 
spherical cup. The top of the cup is attached to 
a cylinder which in turn is attached to a head- 
plate. The headplate is pressed downward to 
apply a load to the specimen, the force being 
transmitted through the cylinder and cup to the 





Cylinder and cup assembled. 


The cylinder-cup arrangement is surrounded 
by a metal Dewar containing liquid hydrogen, or 
a glass Dewar containing liquid helium. A 
second Dewar of liquid nitrogen is placed around 
the inner flask when helium is used, or during 
long runs with hydrogen. Styrofoam blocks, 
loosely surrounding the specimen, are used 
during helium runs to conserve liquid by taking 
up space. The inner Dewar is supported on 
Styrofoam spacers in the bottom of the outer 
Dewar; the latter being held securely in place by 
a lower plate or by pin fittings. 

The inner flask is sealed from the atmosphere 
by a rubber sleeve which is clamped to it and to 
a copper ring just above the top of the Dewar. 
When glass Dewars are used, slits in the silvered 
surfaces permit visual determination of the 
liquid level; with metal Dewars, a carbon probe 
is used. 

The liquid consumption of this cryostat is 
also quite low. Three to seven litres of helium 
will provide a test period of two hours, and two 
to five litres of hydrogen can be used for tests 
lasting four hours. Runs at room temperature, 
and at intermediate temperatures using boiling 
points of various slurries, can be performed 
quickly and easily. 


Reference 


1 McClintock, R. M. and Warren, K. A. ‘Tensile 
Cryostat for the Temperature Range 4 to 300° K.” 
Materials Research and Standards, p. 95, vol. |, 
Feb. 1961. 
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Higher Temperatures for Quartz Oscillators 


upper temperature limitation of quartz 

stal resonators has been substantially raised 

by a new treatment devised at the Bell Telephone 
Laboratories, NJ, USA. 

It has been found that major causes of energy 
absorption at high temperatures can be removed 
from a quartz crystal by subjecting it to electro- 

is. It has also been discovered that an 
dectrolyzed quartz crystal can be made to 
resonate with good stability in this higher 
temperature range if it is cut at a higher orienta- 
tion angle than was previously thought practical. 

The frequency at which a quartz crystal 
resonates depends primarily upon its dimensions 
and temperature. To obtain a very constant 
frequency from a crystal its temperature must be 
maintained extremely constant. This is often 
quite difficult to do, particularly at high tem- 
peratures. 

Fortunately, a quartz crystal can be cut in 
such a way that it will have an optimum opera- 
ting temperature, at which slight temperature 
deviations will not result in very great frequency 
change. 

By plotting a curve of resonant frequency 
versus temperature for such a crystal it can be 
seen that as temperature is increased, the crystal’s 
resonant frequency changes rapidly, until a 
temperature is reached at which the direction of 
change suddenly reverses. At this “‘ turn-over ”’ 
point slight changes in temperature, either 


higher or lower, will not cause very large changes 
in frequency. 

The temperature at which the turn-over point 
of a resonator occurs depends primarily upon the 
angle at which it is sliced from a single crystal 
of quartz. For example, a wafer cut at an angle 
35° 25’ to the optical axis of the crystal will 
maintain a resonant frequency within one cycle in 
100 million if kept within one degree of 70° C. 
In general, the higher the angle of cut, the higher 
the temperature at which the turn-over point 
occurs. 

It has been generally thought that turn-over 
points occur only in the temperature range under 
250° C. And it has been exceedingly difficult to 
investigate the possibility of higher turn-over 
points because ordinary quartz absorbed so much 
energy of vibration at higher temperatures that 
precise laboratory measurements could not pos- 
sibly be made. 

Recently, Dr. J. C. King, of Bell Telephone 
Laboratories, impressed an electric field of about 
500 volts per cm across a quartz crystal for a 
period of about 24 hours at a temperature of 
500° C; and caused impurities, such as sodium 
and lithium, to be swept out of the crystal. 
He discovered that as a result of this electrolysis, 
quartz retains its ability to vibrate with little 
energy dissipation, even when used at tem- 
peratures as high as 550° C. 

The availability of a high Q (low loss) crystal 


at high temperatures encouraged him to look for 
turn-over points at temperatures in this higher 
range. He studied various crystal wafers cut 
from blocks of electrolyzed quartz at angles of 
rotation (from the optical axis) greater than 
38 degrees. And he found that quartz did indeed 
exhibit turn-over points at various temperatures 
from 300°C to 535°C, depending upon the 
angle of cut. 

The discovery of high temperature turn-over 
points (which permit stable frequency operation) 
and the effect of electrolysis of quartz (which 
increases the Q of quartz at high temperatures) 
make possible the fabrication of treated quartz 
resonators for use in high temperature environ- 
ments. 

This suggests another very important applica- 
tion. When ordinary quartz is exposed at room 
temperatures to ionizing radiation such as X-rays, 
its resonant frequency is altered. To restore it to 
a stable frequency operation it must be annealed 
at 400°C or more. However, electrolyzed 
quartz can be exposed to ionizing radiation 
without incurring frequency changes because of 
the high temperatures at which it can be operated. 
At these high temperatures, there is a con- 
tinuous annealing out of the ionization effects. 
Thus, it is feasible to operate electrolyzed quartz 
resonators in the gamma ray environment of 
nuclear reactors or in satellites which must 
traverse the Van Allen radiation belts. 





New Facility for Flow-Testing Valves 


A new valve test rig is now in operation at the 
Woodchester, Stroud, headquarters of the 
Newman Hender Group. The rig was designed 
to enable data on the performances of industrial 
valves to be determined accurately by fluid flow 
tests rather than by the generally accepted 
methods of theoretical assessment. 

The test equipment is a permanent installation 
and was designed and built by the Group’s 
central research and development division. 
Originally intended as a facility for the benefit 
of all Newman Hender companies, the Group 
is now Offering to carry out tests and analyses 
on behalf of other valve makers and users. 

Comprehensive facilities, under laboratory 
conditions and to a stated accuracy of +2 per 
cent, are provided for the testing and recording 
of factors such as flow characteristics, pressure 
losses, volumetric discharge figures and the 
effects of shock waves (as produced, for example, 
by the action of quick shutting globe valves) on 


A new permanent flow- 
test facility, built by the 
research and development 
division of the Newman 
Hender Group, is now 
being offered to other 
valve makers and users. 


most types of industrial valves up to 6 in bore. 

Information provided by the test rig can help 
not only in basic design and in calibration work 
on existing and new types of industrial valves, 





but can also provide valve users with factual 
performance data of considerable value in 
assessing, for instance, the overall performance of 
a pipeline system. 





Radio Frequency Screening Methods 


A recent report issued by the Electrical Research 
Association explains that modern radio frequency 
techniques have made the use of screened 
enclosures indispensable in laboratories, factories 
and hospitals. Any one such enclosure has to 
provide the required attenuation within a fre- 
quency band which may be anywhere between 
supersonic and microwave frequencies. Screened 
enclosures in common use vary from small cans 
fitted over a single component to large hangars 
capable of housing a 50 ton tank. 

A typical medium size enclosure may have a 
floor of 6 ft to 12 ft square. These dimensions 
fepresent a thousandth fraction of the wave- 
length at 100 kc/s, but several wavelengths at 
1,000 Mc/s. Obviously very different behaviour 
may be expected from a screening system under 

extreme conditions, and there is a need for 
a reasonably simple treatment capable of 
predicting it. 

The cost of screened enclosures in general is 
surprisingly high, and is greatly affected by the 





choice of material and construction. Thus 
significant economic gains may be effected if 
a method becomes available which can place the 
design of screened enclosures on the basis of 
calculation instead of trial and error. 

In the past, little consideration has been given 
to the problem of possible interaction between 
a screen and the equipment contained therein. 
It is important to investigate whether such an 
interaction can have significant and adverse 
effects on the equipment, and how to eliminate 
it if present. 

The purpose of the ERA report is therefore 
to present a unified theory of screening, expressed 
in terms easily understandable to engineers who 
may have to design or use screened enclosures. 
In the quantitative analysis it has been assumed 
that, in this part of engineering science, approx- 
imate but simple formulae are potentially much 
more useful than more exact but cumbersome 
calculations. The theoretical approach is general 
and applicable to all the basic types of conducting 


screens, but detailed considerations are restricted 
to the most difficult, and least adequately covered, 
case of large enclosures. 

The subject of mechanical design is left outside 
the scope of this report except for a few notes 
on those aspects of it which have an inherent 
effect on the electric performance. Adequate 
bonding and filtering is assumed in the treatment, 
so that the performance, as calculated from the 
formulae, represents the limit which can, and in 
many cases should, be attained with good con- 
struction and under proper operating conditions. 
The effects of constructional faults are discussed 
in greater detail in a companion report—Test- 
ing of Screened Enclosures, Reference number 
M/T132. 

The full report is entitled Electromagnetic 
Screening—Theory and Practice, by J. Mied- 
zinski. It is obtainable from the Electrical 
Research Association, Cleeve Road, Leatherhead, 
Surrey, at the price of 36s Od, postage 1s Od, 
quoting reference number M/T135. 











Flint and Steel 


Crm a light has been one of the problems 

of mankind since first he became controller 
of fire. How he first lit a domestic fire is a 
matter of conjecture, but one of the very early 
ways was with a spark struck from a piece of 
flint by a piece of steel—a phenomenon that can 
be seen every day on a pebble beach and must 
have been quite familiar to the old flint knappers. 

With the flint and steel went the tinder box 
containing its dry powder, sometimes wood dust 
or shavings, sometimes moss. The falling spark 
would ignite a scrap of the tinder and a flame 
could be induced by very gentle and cautious 
blowing. It was a prerequisite that the tinder 
must be absolutely dry and the phrases “‘ dry as 
tinder’’ and “ burn like tinder’? have found 
their place in the language. 

Flint and steel and tinder were part of the 
essential equipment of every gentleman for many 
years. They were the means of firing some of the 
earliest guns: pulling the trigger produced the 
spark which fell on a powder pan and thence 
ignited the explosive. A “* pocket pistol’’ was 
produced in the 17th Century for use as a 
lighter. In the home as well, flint and steel were 
part of the essential equipment, always with the 
accompanying tinder. 

But flint and steel met a challenge in the 
development of the match. Crude (and danger- 
ous) as the earlier ones were, their convenience 
immediately boosted their popularity. As 
better materials made them safer, the day of 
flint and steel seemed over; only a more sophis- 
ticated tool could hold its own against the lucifer, 
fusee, vesta, or later still the safety match. 
Not that the match had things all its own way. 
An early competitor, the Dobereiner lamp, was a 
table lighter that used hydrogen, generated from 
zinc and sulphuric acid in a vessel not unlike a 
milk bottle; on opening the tap the gas passed 
over a platinum wire and was thereby ignited to 
produce a jet of flame. But, on the whole, the 
match swept the field. 

In 1905, however, Dr. Auer von Welsbach 
developed an alloy, cerium, that could be pro- 
duced in convenient shapes and which had the 
sparking qualities of flint in improved degree. 
At first this was used much in the same way as a 
match, being drawn along a roughened steel 
surface. Further development of the lighter as 
it is known today had to await the production, 
by another Austrian, Herr Findeisel, of the 
hardened steel striker wheel which was capable 
of standing up to long hard use. The first semi- 
automatic lighters appeared in about 1911. 
The designs really ran concurrently with the 
availability of petrol for fuel. 

[t was the First World War that put the flint 
lighter on the map again. The snipers of the 
Boer War had proved how dangerous matches 
could be and anyhow they were in short supply. 
The popular lighter of the time used no petrol 


(again difficult to get) but had simply a length of 
tinder wick passing through a tube with a wheel 
and flint on top. The wick would glow just 
enough to light a cigarette but would not give a 
flame that could be used as a target by a sniper. 

After the War the lighter became an estab- 
lished item and flint and steel made a triumphant 
return as a competitor to the match. Lighters 
became more and more elaborate and the action 
more automatic, but the primary element re- 
mained the same—a spark struck from a slug of 
cerium by a serrated wheel. 

The first automatic Ronson lighter came on the 
market in 1922; it looked like a miniature banjo. 
Pressure on the thumb lever turned the strike 
wheel to produce the spark, and the wick was 
snuffed when pressure was released. Dunhill’s 
lighter appeared on the market the same year. 

The most recent development still uses the same 
flint and steel principle, but uses gas instead of 
petrol as the fuel. The wick has gone and in its 
place is an adjustable jet. Butane gas is used, 
supplied in various packs; the chief advantages 
are its cleanliness, tastelessness and absence of 
smell. The convenience of being able to adjust 
the flame height is also pleasing. 

In 1953 the Ronson Viking gas lighter appeared 
and was not succeeded until 1958 by a new 
version, the Varaflame. Filling has been 
reduced to a fine art and it is claimed that a single 
refill cylinder of gas will last for a year. 

From the constructional point of view, the 
burner valve is the most tricky item. It consists 
of 30 parts and the jet itself is only 0-012 in 
diameter. The movement of the adjusting 
needle is only 0-002 in to adjust the flame from 
#in to 4in long, so the whole valve must be 
counted a precision machined job. Surely a 


far cry from the flint and steel of the Neolithic 
age, but the basic principle is still the same. 


It seems a far cry from 
the 17th Century “‘ pocket 
pistol” lighter shown on 
the left (from Tabago: 
a Picture Book of Tobac- 
co and the Pleasures of 
Smoking, published in 
commemoration of the 
Fiftieth Anniversary of 
H. F. and Ph. F. Reem- 
tsma) to the Varaflame 
lighter above. Yet both 
use flint and steel. 
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